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ABSTRACT

In this paper we explore the concept of enjoymena gossible
factor influencing acceptance of robotic technoldgy elderly
people. We describe an experiment with a convensaltirobot
and elderly users (n=30) that incorporates bo#sadession and a
long term user observation. The experiment did iconfthe
hypothesis that perceived enjoyment has an effethe intention
to use a robotic system. Furthermore, findings shbat the
general assumption in technology acceptance moded
intention to use predicts actual use is also agple to this
specific technology used by elderly people.

Categories and Subject Descriptors
H.5.2. Information Interfaces And Presentation]: User
Interfaces Evaluation/methodology.

General Terms
Measurement, Experimentation, Human Factors, @taimhtion,
Theory, Verification.

Keywords
Human-robot interaction, technology acceptance fspde
eldercare, assistive technology.

1. Introduction

In the last decade, there has been an increass@shin the use
of robots in eldercare [1]. The positive experienicthe many
possibilities and the growing labor shortage in itdustrialized

world have encouraged researchers to explore il &nd this

particular user group. They face not only techniglalgissues;

also, the way elderly people are coping (or notimgpwith new

technology appears to raise challenging questipagicularly on

design demands and user psychology [2-5].

In our research, we address some of those quedtioezploring
the factors that may influence acceptance of a emational
robot by elderly users [6]. We not only have toldeith the fact
that the user characteristics of elderly peopléedifom the user
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groups that are addressed in most acceptance sti#jieve are
also facing a type of technology that brings albfiérent aspects
[7]. For example, for many users robots may noy dod a piece
of technology, but also more or less a persongtiag one might
or might not accept. Besides, robotic technologuldohave
specific aspects that other assistive technolodggnofacks: it
might actually be fun to work or even play with.

Users might actually feel the same enjoyment theyld feel
when playing a game or heaving a pleasant coniensaith a
person and this might encourage them to use it.

In technology acceptance models, enjoyment is sorest
incorporated as ‘Perceived Enjoyment’, definedthe extent to
which the activity of using the system is perceit@de enjoyable
in its own right, apart from any performance conseges that
may be anticipated’ [8]. Most acceptance models evar, are
developed within the context of utilitarian or pumdvity-
oriented systems and Perceived Enjoyment is usuatly
incorporated as a major influence, while for hedpor pleasure
oriented systems it seems to be a crucial facfor [9

If we consider robotic systems being used as assigtichnology
having a place in between utilitarian and hedon&tesn types,
the influence of Perceived Enjoyment is still unexed.

Besides, technology acceptance models are genbeald on the
assumption that acceptance can be measured by mgapipe

influences on the intention to use a system, aswynthis

intention predicts the actual use of it. In oure;aPerceived
Enjoyment after a first experience with a systenmuldchave a
predictive influence on the intention of elderlyetsto use it and
this intention would predict the actual use of it.

The goal of this paper is to explore this concepPerceived
Enjoyment and try to establish its influence on @lceeptance of
robotic technology by elderly users. This accepaix to be
measured both by the intention to use the systainbgnactual
use of it. After describing related research anéotétical
concepts, we will explain how we set up an expeninia an
eldercare institution to gather data on enjoymietiéntion to use
and actual (long term) usage of a specific type ralbotic
technology. After analyzing the results of this esiment, we will
establish the preliminary position of Perceiveddynjent in an
acceptance methodology and set out a path for durth
development of an appropriate model.

2. Related work
In this section we will discuss related research robotic
technology being used in eldercare, on applyingepiznce



methodology to robots and on establishing the érfae of
Perceived Enjoyment on technology acceptance iergén

2.1 Robots in eldercare

A growing number of projects address the developme
conversational robots for experiments in elderc&@me studies
focus on the possibilities and requirements of éhteddercare
companion robots’ [1, 10], while other projects dec on
development or on measuring the responses toy ipebforming
experiments with specific robots.

In Japan and more recently in other countries, WadhShibata
performed experiments with a seal shaped robotjHad-13].

These experiments showed that a robot could hagestime
beneficial effect on elders that a pet can haveimgathem feel
happier and healthier. In their studies they shaw Hifferent

measurement methodologies can be used when stuihgreffect
of a companion robot on elderly users.

In the US, one of the first projects with a specifobot for
eldercare was done with Pearl, a robot that cocildadly provide
some assistance to elders, although its functibesivere merely
simulated [14, 15].

A more recently developed robot to be applied desdare is the
Huggable. This robotic bear is to serve as a et ¢dompanion,
much like Paro, but with more advanced functioresi{16].

In Germany, a very sophisticated robot called @abmt was and
is still being developed to provide assistance ianynways,
varying from being a walking aid to functioning autler [17].
In the most recently developed companion of thiget{‘Care-O-
bot 3”), social and physical aid functions are esented in
separate versions [18].

These different examples suggest that robots cbottd perform
as social actors and fulfill practical functiontthaugh the focus
obviously differs within the different projects.

2.2 Measuring robot acceptance

Related research on acceptance of a conversatiohat is
described by De Ruyter et al [7]. It concerned laotw interface
(the iCat made by Philips), which was tested in i@and of Oz
experiment where the robot was controlled remotefy an
experimenter while it was suggested that the rokats
autonomous. This experiment was done in a labgratetting,
with adult, but not elderly participants. The pagants were
asked to program a DVD-recorder and to particifraten online
auction, by using the iCat interface. They wereosgn to an
introvert and an extravert version of the iCat ifdee to see
whether this difference in interaction would leaa different
scores in degree of acceptance. To measure acceptéme
UTAUT questionnaire (Unified Theory of Acceptancedathe
Use of Technology) was used[19]. UTAUT is a modehtt
incorporates several influences on acceptance dintdogy,
usually in the workplace. The aim of the study waéind out to
what extent participants would use the iCat at hafter having
experienced it.

To see whether participants would perceive theagett iCat to
be more socially intelligent, a social behavior stignnaire
(SBQ) was developed and used. The results showad tiie
extravert iCat was indeed perceived to be moreafigdntelligent
and that this version also was more likely to beepted by the
user. The same robot was used in an experimentdoyjd_et

al.[20] where it featured as a personal assistanafsmall group
of people with diabetes. Results showed that ppaits
appreciated a more social intelligent agent mocetead a higher
intention of using it than a less social intelligene.

It appears that research on robot and agent acmEptzan be
subdivided into two areas: acceptance of the rabderms of
usefulness and ease of use (functional acceptandejcceptance
of the robot as a conversational partner with whidtuman or pet
like relationship is possible (social acceptandd)e experiments
with Paro were more focused on social acceptanciée vihe
experiments with Pearl and iCat (by De Ruyter eaall Looije et
al.) focused more on the acceptance of the robgdrdéng its
functionalities. In our earlier research, in whigh also used iCat
[21], we concluded that both aspects need to kegparcomplete
robot acceptance model.

2.3 Enjoyment and intention to use

Since the first introduction of the technology guteece model
(TAM) in 1986 [22], it has become one of the modtlely used

theoretical models in behavioral psychology [23j. its most

basic form it states that perceived usefulnesspmrdeived ease
of use determine the behavioral intention to usystem and it
assumes that this behavioral intention is predictive actual use
[19, 24-26]. The basic model has not only beerd dee many

different types of technology, it has also beereeded with other
factors that supposedly either directly or indiednfluenced

intention to use or usage. In 2003, Venkatesh.giwlished an
inventory of all current models and factors andspreéed a new
model called UTAUT in which all relevant factors wd be

incorporated [19].

In these models, the main instrument to measurethdluences
is by using questionnaires. These questionnairesiso of a
number of items which can be questions or statesnéeins that
measure the same influence can be grouped as surae# more
general constructs. The validation of a model tgibjcincludes a
long term observation of the actual use of techgglavhich
makes it possible to relate scores on intentiomge to actual
usage [23].

The original TAM, related models and UTAUT were wgigr

developed for and validated in a context of utilia systems in a
working environment. Robotic technology used owsdvorking

environment provides systems that might be expeeiéras more
than this: users might have a sense of entertainwigen using it.

Van der Heijden [9] points out that in ‘hedonic teyss’, the

concept of enjoyment is a crucial determent for ititention to

use it.

Of course, robotic technology in eldercare will digr be
developed just to entertain: it will be partly itéitian, partly
hedonic. But even if just partly hedonic, enjoymewtld prove to
be a construct that needs to be part of an acceptanodel for
robotic technology in eldercare.

Besides, perceived enjoyment can also be of impoetain
utilitarian systems, as pointed out in an extensitely by Sun
and Zhang [27], although its effect on intentioruge in that case
could be less direct. The study mainly supports dlzéms by
Venkatesh et al. [19] and Yi and Hwang [28], tha&rdeived
Enjoyment has no direct influence on Intention $e,ubut that it
can influence Ease of use and Usefulness. Stiltingy does also



recognize that this is not a general claim fortgdes of systems.
Indeed this could work very differently for robotsystems used
by elderly people.

An acceptance study also including perceived engntmby
Chesney, concerned the use of Lego Mindstorms dpreint
environment by Mindstorms hobbyist [29]. The stublgsed on
the viewpoint that this concerns a partly hedopaotly utilitarian
type of system, confirms perceived enjoyment havjust an
indirect effect on intention to use.

We may conclude that literature on acceptance mddedeneral
does attribute some influence to perceived enjoyriresystems
that are partly or totally hedonic. Since sociafiteractive robots
may be experienced as hedonic systems, this meameiyed
enjoyment could be of some influence. When we aw@rssocial
acceptance also to be a factor, especially withvexsational
robots, this means robotic systems differ from thestems
described in acceptance model literature so fart@dtrength of
the influence of perceived enjoyment is still vemych uncertain,
especially in the context of eldercare.

Focusing on social acceptance, relating the congeperceived
enjoyment to the intention to use a conversationlabt brings us
to another acceptance model issue that is of isitdce us. An

important aspect of these models is the assumgtairbehavioral
intention to use determines actual use, is corfigus means that
if we want to make assumptions on influences oenition to use,
we have to develop a way to measure perceived emjoly

intention to use a system and actual usage. Imékesection we
will present an experiment that has been set uthfempurpose.

3. Experiment

With regard to social acceptance we researchingnfiweence of
perceived enjoyment on acceptance. This means rinstef
acceptance methodology we want to establish itsente on the
intention of users to use the system. In our chserheans we
want to see if elderly people after a first impressare more
willing to use a socially interactive robotic systeBesides, we
want to find out if this intention really predictae amount of
usage of this type of system by this type of user.

Thus, there are two hypotheses we want to test iexperiment:

H1. The more people perceive a robotic system to be

enjoyable, the more they intend to use it.

H2. The more people indicate they intend to ugetstic
system, the more they will actually use it.

Figure 1. Tested model

We set up an experiment with the intention to distal(1) the
relationship between Perceived Enjoyment and lidenio Use
and (2) the relationship between Intention to Use dsage.

Measuring perceived enjoyment and intention to desmands a
setup in which there is a small test in which peogét a first
impression, while measuring usage demands a setuphich

people can be observed using or not using the raysteer a
certain period.

3.1 Robotic system

The robotic agent we used in our experiment is iGat
(“interactive cat”), developed by Philips, also disén the
experiments by De Ruyter et al.[7] and Looije e{28] and
within our own project [21]. The iCat is a reseapthtform for
studying social robotic user-interfaces. It is acB8tall immobile
robot with movable lips, eyes, eyelids and eyebroovslisplay
different facial expressions to simulate emotidmethavior.

There is a camera installed in the iCat's nose lwicen be used
for different computer vision capabilities, such @xognizing

objects and faces. The iCat's base contains twgoplones to
record the sounds it hears and a loudspeaker lisibdor sound

and speech output.

For this experiment, we used a setup in which thgotr was
connected to a touch screen as is shown in Figurénlearlier
setups we had used the robot in a setup in whiehag voice
controlled, but for smooth interaction this demahde hidden
operator to control the robot (a so called Wizafda setting).
This would not allow us to leave the robot for pahise for a few
days, so we chose the touch screen control.

Figure 2. Test participant using iCat with touch sceen

It could be used for information and for fun: theaticipants could
ask for weather forecast, a television program vieer or a joke
by pressing the appropriate choices from a menthenscreen.
The information was then given with pre-recordedesth by the
iCat, for which we used a female voice. The reaqaydivas done
with a text to speech engine.

3.2 Method

We designed an experiment in two eldercare ingiitstin the
city of Almere in the Netherlands with the firstrpeonsisting of a
short test, during which participants were to maatbot and
work with it for a few minutes individually.



3.2.1 Subjects

Participants were recruited both by eldercare persband by
students. Their age ranged from 65 to 94, whil@2them were
female and 8 were male. Some of them lived indigeeldercare
institutions, some lived independently in apartraeméxt to the
institutions.

3.2.2 Procedure

Participants were brought into a room were theyevadone with
the iCat and one researcher. They did not get pegific task, but
were instructed to simply play with the robot fdooat three
minutes. After the participants finished this sessthey were
brought to another room where they were given tke With
statements to which they could reply. They coulk fas help if
they were unable to read the statements.

After these sessions were completed, we left thetréor public

use in a tea room near the entrance: a place whest of the
population of the eldercare institution would seéin the screen
were buttons with the names of the test sessioticipants and
one extra button saying “I'm not listed”. Passeysiere informed
by a note that anyone could use the robot andhlestcould start
a session with pressing the button with their namat. If their

name was not listed, they could use the “I'm nsielil” button.

3.2.3 Instruments

We used a questionnaire that consisted of a listaitéments that
participants could reply to in a five point Likestale (totally

disagree — disagree — don't know — agree — totajhge). Table 1
shows the used statements on the constructs loetatiuse (ITU)

and Perceived enjoyment (PENJ).

Table 1 — Statements (translated from Dutch) for Preeived
Enjoyment and Intention to Use

Construct | Statement

ITU I think I'll use iCat the next few days

ITU | am certain to use iCat the next few days

ITU I’'m planning to use iCat the next few days

ITU I think I'll use iCat for this amount of minue
OJupto5|5to 15|15 to 30 | more then 30

PENJ | enjoy iCat talking to me

PENJ | enjoy doing things with iCat

PENJ | find iCat enjoyable

PENJ | find iCat fascinating

PENJ | find iCat boring

During the days the iCat was available for usertgoae passing
by, the system made video recordings as soon asst used
trough the camera in its nose. Furthermore, it lkepdg of the

start and end times of individual user sessionsg. did time was
either the time a user actively ended his sessiaifi ib was not

used for 90 seconds.

By comparing the video footage to the log, we cdatdr check if
users had pressed the right button.

4. Results

The test session and the questionnaire were cozdpley 30

participants. In analyzing the replies to theséestants, we used
Cronbach’s alpha to test the reliability of the swocts. In

psychology, an alpha of 0.7 and higher is consitl@eceptable
[30]. As table 2 shows, the constructs were higteliable.

Tabel 2 — Cronbach’s alpha

Construct Cronbach’s alpha | N of items
Intention to use ,947 4
Perceived enjoyment| ,836 5

Regarding the long term part of the experiment,awalyzed the
video footage and the log, and compared these¢bdut if users
pressed the correct button. We found that theree vi¥2 full

sessions of which 70 were from test session ppaits. Users
that did not belong to this group did not always tige “I'm not

listed” button: 17 of 52 of their sessions werertsth by them
using the name of one of the test participants. oivétted the

usage data of these users from the usage scorege3thsession
participants however, always started their sessiibh their own

name.

Table 3 shows the mean scores on the statementegsof 1 to
five were attributed to the replies) and on usageasure both in
the number of sessions (‘Times’) and the total am@f minutes
for each participant.

Table 3 — Descriptive Statistics for on Perceivedrifoyment
and Intention to Use (n=30)

Min. Max. Mean Std.
Deviation
Times 0 9 1,90 2,339
Min. 0 16 4,90 4,634
ITU 1,00 4,75 3,2250 1,37143
PENJ 1,60 5,00 3,666) ,84418

In fact 23 of the 30 test session participants ulid the system
later, varying from one to nine times. It also skothat the
session length varied from one to five minutes &hat the
maximum total amount of minutes per user was 16 tred
maximum times of usage was 9. The test sessions wet
included in these counts.

The correlation between the constructs is preseintédble 4. It
shows significant correlation scores between Peedei
Enjoyment and both Intention to Use and usage mutas. Also
it shows a significant correlation between Intentto Use and
times of use, but the score is exceptionally higtween Intention
to use an usage counted in minutes per participant.

Table 4 - Pearson correlations for Perceived Enjoyent,
Intention to Use and Usage in Times and Minutes

ITU PENJ Times

ITU Pearson Correlatiorp 1 A20(1)  ,413(F)




*  Correlation is significant at the 0.05 level {aied).
** Correlation is significant at the 0.01 level{2iled).

In acceptance modeling, usually a multiple regmsanalysis and
path analysis is used when modeling several caststfd9, 23],
but since we have a small number of participants jaist one
predicting factor per hypothesis, we performed rapg& linear
regression analysis

Table 5 — Linear regression: t- scores for PerceideEnjoyment
predicting Intention to Use and Intention to Use pedicting
Usage in Times and Minutes

Independant | Dependant Beta t Sig.
variable variable

PENJ ITU ,420 2,449 ,021(%
ITU Times ,413 2,400 ,023(%
ITU Minutes ,625 4,236 | ,000(*)

Table 5 shows the results of our analysis, with Ittdependent
variable in the first column predicting the depemdeariable in
the second column. The scores show that a linegression
analysis indicates a predictive value of Perceidgoyment
towards Intention to Use and of Intention to Useanls both
usage items Times and Minutes.

5. Discussion and conclusions

Both hypotheses could be confirmed on the basis sfmple
linear regression analysis. The high correlation aegression
scores between Perceived Enjoyment and IntentionUse
indicate that this influence is strong. This meagerceived
enjoyment needs to be part of an acceptance mqudied to
robotic systems to be used by elderly people.

To construct such a model, of course the relatipnshperceived
enjoyment with other influences like perceived ubefss and
perceived ease of use should be established. In tfaere are
many regular model constructs (Attitude, for exappthat it
could be related to. Future work needs to addréssset
relationships, but it also needs to map possildtofa that are not
considered major influences for utilitarian systelmesng crucial
in this context.

For example, the fact that elderly people tendespond to a
robot as if it were a human being [31] opens thssiimlity of the
sense of social presence being of influence.

Regarding Intention to Use and Usage, the acceptamadel
assumption of the first being predictive towarde #econd has
been proved to be applicable to robotic systems bseelderly

Sig. (2-tailed) ,021 ,023
PENJ Pearson Correlation ,420(*) 1 ,290
Sig. (2-tailed) 021 120
Times Pearson Correlation ,413(*) ,290 1
Sig. (2-tailed) 023 12¢
Minutes | Pearson Correlation ,625(**) ,363(%) ,861(*)
Sig. (2-tailed) ,000 ,049 ,000

people. This encourages the quest for a new mdadeldan be
used in this specific context, with this speciéctinology.

Future research needs to be careful in applyingetfiadings, the
robot in our experiment has only been availabldifa days. The
development of a robot acceptance model includihgetevant
factors, demands usage behavior observations, avésnger
period.

But despite this need for longer terms, we may kafecthat this
type of experiment delivers useful data to validde model. It
delivers objective data on usage, where in thedatbn process
of models often usage is measured by less relisddfereported
usage.

Something that might be taken into account in ferthesearch
might be a phenomenon observed while analyzing video
footage and identifying the users. Of the 52 sesshy users who
did not participate in the test sessions, thereev2ar sessions by
15 users who earlier indicated that they were nt¢résted in
participating in the test sessions. The imagesaledeevery one
of them was sitting, playing with the robot at amemt that the
tea room was empty. This means that in our cageywanting to
participate in a test session does not imply naigmterested in
(or at least curious about) the system.

It could very well be that the possibility of femli embarrassed
and not a lack of interest prevented them fromniglpart in our
experiment. It would be interesting to see if savhéhose people
would become regular users and we may indeed hawe m
valuable data if we somehow could tempt participdike these to
take a closer look at the robot — perhaps not e phesent of
researchers - and fill out the questionnaire. Rexha further
research the challenge to fit those people in oethodology
somehow has to be met. Besides, we may need to dre m
inventive in finding ways to avoid the impressiohat test
participants may have to face some kind of embsmest.

Regarding the implications on the design of inttivacrobots,
this study shows the importance of non-functionspests that
may raise the level of enjoyment for elderly pap@nts. Further
research might focus on the design aspects thatnareasing
perceived enjoyment both in general and more spalif for

elderly users. Besides, it also may address the avapbotic
companion is presented to future elderly usersoutid very well
be essential to communicate that a social robatoisjust an
assistive device, but also a very enjoyable congrani

Considering the amount of data gathered with tlyisetof
experiment, we conclude that it was an accuratéaodetdespite
the limited functionalities, we collected a usedinhount of usage
data in just a few days.

6. Acknowledgments

This work was supported in part by the Hogeschoah v
Amsterdam and in part by the European Commissiorisidn
FP6-IST Future and Emerging Technologies under 1@onFP6-
002020 (Cogniron).

We like to express our gratitude to the staff aattakers as well
as the test participants of “De Kiekendief’ and “Degerloop” in
Almere for their cooperation. Also we like to thaWillem
Notten. Bas Terwijn and Rogier Voors for their woda
programming the system and Rick van Midde, Albe&n v
Breemen and Martin Saerbeck for their support.



References

[1]

(2]

(3]
[4]

[5]

[6]

[7]

(8]

(9]

M. Pollack, "Intelligent Technology for an Agin
Population: The Use of Al to Assist Elders with Gaiye
Impairment,”Al Magazine vol. Summer, 2005.

J. Forlizzi, DiSalvo, C. and Gemperle, F., "&tive
Robotics and an Ecology of Elders Living Indeperilyein
Their Homes,'Journal of HCI Special Issue on Human-
Robot Interactionvol. January, 2004.

J. Forlizzi, "Robotic products to assist thénagpopulation,”
Interactions, Volume 12 Issue\l. march, 2005.

W. Taggart, S. Turkle, and C. Kidd, "An inteti@e robot in
a nursing home: Preliminary remarks, Tiawards Social
Mechanisms of Android Sciena®l. July. Stresa, Italy:
Cognitive Science Society, 2005.

M. S. Giuliani, M.; and Fornara, F., "Copingategies and
technology in later life," presented at ProceedimigslSB
2005 - Symposium “Robot Companions: Hard Problenas a
Open Challenges in Robot-Human Interaction”, 2005.

M. Heerink, B. J. A. Krése, B. J. Wielinga, and Evers,
"Studying the acceptance of a robotic agent byrbldesers,"
International Journal of Assistive Robotics and
Mechatronicsvol. 7, 2006.

B. de Ruyter, P. Saini, P. Markopoulos, andlAN. van
Breemen, "Assessing the Effects of Building Social
Intelligence in a Robotic Interface for the Hom8pecial
Issue of IwC: social impact of emerging technolegk®05.

F. D. Davis, R. P. Bagozzi, and P. R. Warshd&xtrinsic
and intrinsic motivation to use computers in thekptace,"
Journal of Applied Social Psycholggyol. 22, pp. 1111-
1132, 1992.

H. Van der Heijden, "User acceptance of hedonic
information systemsMIS quarterly vol. 28, 2004.

[10] D. Maciuszek, J. Aberg, and N. Shahmehri, "tWelp Do

Older People Need? Constructing a Functional DeSfprce
of Electronic Assistive Technology Applicationsyepented
at Proceedings of ASSETS, 2005.

[11] T. Shibata, K. Wada, and K. Tanie, "Statidtitaalysis and

Comparison of Questionnaire Results of Subjective
Evaluations of Seal Robot in Japan and U.K," prieskat
Proceedings of the 2003 IEEE International Confezemm
Robotics & Automation, 2003.

[12] K. Wada, T. Shibata, T. Saito, and K. Taninalysis of

Factors that Bring Mental Effects to Elderly Pedpl&obot
Assisted Activity," presented at Proceedings of ER002.

[13] K. Wada and T. Shibata, "Robot Therapy in aeGdouse -

Results of Case Studies," presented at ProceeRidgs
MAN, 2006.

[14] M. Montemerlo, J. Pineau, N. Roy, S. Thrungd & Verma,

"Experiences with a Mobile Robotic Guide for thel&tly,"
presented at Proceedings of the AAAI National Carfee
on Atrtificial Intelligence, 2002.

[15] M. E. Pollack, L. Brown, D. Colbry, C. Oros, Peintner,

S. Ramakrishnan, S. Engberg, J. T. Matthews, JbBun
Jacob, C. E. McCarthy, S. Thrun, M. Montemerl®iheau,
and N. Roy, "Pearl: A Mobile Robotic Assistant the

Elderly," in AAAI Workshop on Automation as Eldercare
2002.

[16] W. D. Stiehl, J. Lieberman, C. Breazeal, LsBlaR. Cooper,
H. Knight, L. Lalla, A. Maymin, and S. Purchaseh®&r
Huggable: A Therapeutic Robotic Companion for Refwl,
Affective Touch," presented at IEEE Consumer
Communications and Networking Conference, 2006.

[17] B. Graf, M. Hans, and R. D. Schraft, "Care-@-b -
development of a next generation robotic home tsdis
Autonomous robotwol. 16, pp. 193-205, 2004.

[18] C. Parlitz, W. Baum, U. Reiser, and M. Hagéletuitive
Human-Machine-Interaction and Implementation on a
Household Robot Companiori,gcture notes in computer
sciencevol. 4557, pp. 922, 2007.

[19] V. Venkatesh, M. G. Morris, G. B. Davis, andDx Davis,
"User Acceptance of Information Technology: Toward
Unified View," MIS Quarterly vol. 27, pp. 425-478, 2003.

[20] R. Looije, F. Cnossen, and M. A. Neerincx,cthnporating
Guidelines for Health Assistance into a Socialligligent
Robot," presented at Proceedings RO-MAN, 2006.

[21] M. Heerink, B. J. A. Krdse, B. J. Wielinga,chN. Evers,
"The Influence of a Robot's Social Abilities on Agatance
by Elderly Users," presented at Proceedings RO-MAN,
Hertfordshire, 2006.

[22] F. D. Davis, "Technology Acceptance Model Empirically
Testing New End-user Information Systems Theory and
Results," inUnpublished Doctoral DissertatioMIT, 1986.

[23] Y. Lee, K. A. Kozar, and K. R. T. Larsen, "Ttezhnology
acceptance model: Past, present, and future,"
Communications of the Association for Informatigst&8ms
vol. 12, 2003.

[24] I. Ajzen, "The Theory of Planned BehavioQtganizational
Behavior and Human Decision Processes. 50, pp. 179-
211,1991.

[25] B. H. Sheppard, J. Hartwick, and P. R. Warshawe
Theory of Reasoned Action: A Meta-Analysis of Past
Research with Recommendations for Modifications and
Future ResearchJournal of Consumer Researalol. 15,
pp. 325-343, 1988.

[26] S. Taylor and P. A. Todd, "Assessing IT Usafee Role of
Prior Experience,MIS Quarterly vol. 19, pp. 561-570,
1995.

[27] H. Sun and P. Zhang, "Causal Relationships/be
Perceived Enjoyment and Perceived Ease of Use: An
Alternative Approach,Journal of the Association for
Information Systemwol. 7, 2006.

[28] M. Y. Yiand Y. Hwang, "Predicting the usewéb-based
information systems: self-efficacy, enjoyment, téag goal
orientation, and the technology acceptance model.,"
International Journal of Human-Computer Studves. 59,
2003.

[29] T. Chesney, "An Acceptance Model for Usefud d&un
Information SystemsMuman Technologyol. 2, 2006.

[30] J. Decoster and H. M. Claypool, "A Meta-Anasysf
Priming Effects on Impression Formation Supporting



General Model of Informational Biase®&rsonality and interacting with a robot and screen agent," prestat
social psychology reviewol. 8, 2004. Proceedings International Conference on Rehalilitat

[31] M. Heerink, B. J. A. Krose, B. J. Wielinga,caw. Evers, Robotics (ICORR), Noordwijk, 2007 (2).
"Observing conversational expressiveness of eldextys



