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ABSTRACT 
This paper concerns interaction with social robots and 
focuses on the evaluation of a robot application that allows 
users to access interesting information from Wikipedia. The 
evaluation method compares the users’ expectations with 
their experience with the robot, and takes into account their 
self-declared previous experience with robots. The results 
show that most participants had an overall positive 
experience, even though the averages indicate a slight 
negative tendency related to expectations of the robot’s 
behavior and being understood by the robot. Interestingly, 
the most experienced users seem to be the most critical. 
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INTRODUCTION 
Humanoid robots are becoming familiar to the public as 
potentially useful interaction partners. Applications where 
the role of the robot is a peer-like companion are being 
developed for healthcare, home and assisted living services, 
language learning, gaming, etc. [17,3,20], and robotics 
competitions, such as RoboCup@Home or the AAAI Grand 
Challenge address challenges in realistic home environment 
and hardware design. As the technology begins to support 
social robots that can understand human needs, adapt their 
behavior to human preferences, and engage users in natural 
interaction, investigations of how humans perceive and 
accept such robots also become crucial [20,6]. Assessment 
is important for technical reasons and for practical reasons 
concerning usability and service quality of the applications. 

The Expectations and Experience (EE) method was 
proposed by [10] for the evaluation of multimodal dialogue 

systems. It measures the mismatch between the users’ 
original expectations before using an application and their 
experience after using it. The goal is to examine quality of 
interaction, i.e. what the user perceives with respect to what 
she desires or expects. Instead of averaging over features 
that the system designer has distinguished in the design as 
potential satisfaction components, quality evaluation tries to 
determine the value of the features for the user, cf. [18]. 
The EE method uses SASSI-type questionnaire [8] which is 
filled in twice: before and after the interaction. The quality 
of interaction is associated with the differences in the users’ 
expectations and perceived experience of the system.  

Previous studies [2,10] indicate that users have higher 
expectations about robot interaction compared with their 
actual experience with a robot. The present study examines 
if this tendency might be related to the novelty value of the 
robot as an interactive agent and reinforced by the robot 
appearing as a human-like agent being equipped by human-
like natural communication. The hypothesis is that high 
expectations are linked to the user’s inexperience in spoken 
interaction and robot technology. As the users rate their 
prior experience with the robot and similar devices twice 
(before and after the interaction), it is possible to see if their 
experience affects their self-assessment and quality features 
of the interaction. In what follows, we first survey studies 
on social robot interaction, then present the experimental 
setup, method, and results, and reflect on the methodology. 

INTERACTION WITH SOCIAL ROBOTS 
As robots act and interact in the physical world, their 
appearance, behavior, and interaction capabilities affect the 
users’ views and acceptance of the applications. [11] 
emphasizes the importance of a speech system’s 
communicative capability, while [7] proposes an integrated 
theoretical framework for long-term human-robot 
communication. Cultural aspects are also important when 
considering acceptance or the preferred applications of 
robots [13]. Experiments and practical experience show that 
children have less prejudices towards humanoid robots as 
companions [3] or game players [1]. Autistic children seem 
to behave more socially towards life-size robots and, 
contrary to the expected design principles, prefer robots 
with a plain appearance to those with full human features 
[4]. On the other hand, [14] discusses the "habitability gap", 
or the mismatch between the capabilities and expectations 
of human users and the features and benefits offered by 
advanced interactive agents.   
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The specific application used in this study is WikiTalk [19, 
11], an open-domain information access system on a Nao 
robot that enables users to navigate digital information 
sources by speech. Users select interesting topics and the 
robot makes informative spoken contributions by reading 
the relevant information out aloud. Applications include 
social robotics systems such as conversational partners at 
elderly people’s homes, newspaper reading assistants, and 
teaching help in educational settings such as math or 
language learning. Videos demonstrating interaction with 
WikiTalk in English, Finnish and Japanese can be found at: 
http://www.cdminteract.com/videos  

SETUP AND METHOD 
We examined interaction with the Finnish version of 
WikiTalk using the EE evaluation method. The participants 
were 13 humanities students (4 male) and their age range 
was 20-36, with one over 45. They had varied experience in 
computer technology, but all were first-time users of the 
application and had no experience of robot interaction. As 
preparations, they listened to a general lecture on robotics, 
watched a video of the Nao robot, and discussed possible 
difficulties in the application. They were thus not totally 
ignorant of social robotics, but considered to have the same 
basic level understanding of issues in robot interaction.  

After the introduction, participants filled in a questionnaire 
about their expectations of interacting with the robot. The 
experimental session then took place in a lecture room, 
where the robot was standing on a table and the subject sat 
in front of the robot. The participants were encouraged to 
interact freely with the robot and ask questions that they 
found interesting. The experiment leader did not intervene 
during the interaction but was on hand if needed. Each 
session lasted about 15 minutes. Afterwards the participants 
filled in a questionnaire regarding their experience of the 
interaction. The questionnaire was identical to the first one, 
except verbs were in past tense for experiences and future 
tense for expectations. All responses were anonymized. 

The participants rated their expectations and experiences on 
a 5-point Likert scale (1=strongly disagree, somewhat 
disagree, neutral, somewhat agree, 5=strongly agree). The 
21 evaluation questions and 4 questions about participants’ 
previous experience are listed in Appendix. The questions 
are related to SASSI categories System Response Accuracy, 
Likeability, Cognitive Demand, and Habitability, and also 
included 4 control questions which are related to the SASSI 
category Annoyance. The control questions correspond to a 
negation of the actual question: 6 vs 14; 7 vs 16; 8 vs 15; 9 
vs 17; 10 vs 18. The answers to the control questions are 
studied in detail to evaluate their significance in the overall 
data. The user’s overall perception of the robot as well as 
their previous experience with robots are examined to test if 
a link can be established between users’ expectations and 
their familiarity with robots and computers in general.  

Statistical significances were explored with a paired two-
tailed t-test, with the significance level α set at 0,05. For the 

purposes of t-test comparison, the 5-point Likert scale was 
inverted on the control questions to make a direct 
comparison possible between the actual questions and 
negative control questions (point 5 was changed to 1, point 
4 to 2). The Mann-Whitney test was also used, but the 
results were comparable to the standard t-test. 

RESULTS 

Expectation vs. Experience 
The results confirm that expectation was generally rated 
higher than experience. Figure 1 presents the mean values 
of expectation and experience ratings, and shows a 
mismatch between expectation and experience for the 
questions related to the SASSI classes Habitability (Q6, Q7, 
Q8) and System Response Accuracy (Q10). The biggest 
discrepancy concerns high expectations of being understood 
(Q19). However, the differences are not statistically 
significant, e.g. for Q6, p = 0.1, Q10, p = 0.2.  

 

Figure 1. Expectations (blue) vs. Experience (red).  
X-axis: question number, Y-axis: 5-point Likert scale. 

As for the control questions 14-18, a high score denotes a 
negative experience, while in the actual questions a high 
score denotes a positive experience. To visualize positive 
experience consistently with a higher score, the graph in 
Figure 1 should thus be reversed from question 14 onward. 
The control questions show that experience is rated higher 
than expectation. There is much less discrepancy between 
the control questions than there is between the actual 
questions. There is no simple explanation why experience 
correlates more closely with expectation in the (negative) 
control questions than in the actual questions. However, as 
the control questions are considered instances of the SASSI 
category Annoyance, the results show that the users did not 
expect becoming irritated or frustrated in robot interaction, 
nor did they experience irritation despite of negative 
experience in Habitability. On the contrary, looking at the 
positive ratings in Likeability (Q1, Q2, Q11) and Cognitive 
Demand (Q4, Q12, Q13), the users found their interaction 
enjoyable and interesting. 

Interaction Quality and Value for the User 
The change (∆) in rating from expectation to experience is 
regarded as a measure of the quality of interaction. It 
indicates how well the system’s perceived quality features 
match user expectations. Different ∆-ratings are given in 
Figure 2. ABS denotes absolute change, disregarding 
whether it is positive or negative, while TOTAL takes into 
account if the change is positive (experience higher than 
expectation) or negative (expectation higher than 



experience). ABS and TOTAL are calculated using the sum 
of the ratings. Using the total count of positive or negative 
changes, we get the Positive/Negative change which denote 
positive/ negative ∆-ratings from expectation to experience.  

 

Figure 2. Change in Expectation/Experience ratings, excluding 
control questions. X-axis: question number, Y-axis: difference. 
Blue=ABS, black=total, green=positive, red=negative change.  

Despite a general trend of experience seemingly being rated 
worse than expectation, individual ratings reveal that the 
ratings in fact changed more positively than negatively. 
Based on ∆ counts, Q6 and Q8 changed most negatively 
and Q1, Q5, Q9 and Q11 most positively. Both Q6 and Q8 
relate to Habitability, or direct interactions with the robot, 
while Q1, Q5 and Q11 correspond to Likeability. Q1 is 
about liking the robot’s gestures, Q5 about the future use of 
the system, and Q11 whether it was interesting talking with 
the robot. Q9 is about understanding why the robot behaved 
in a certain way. The ∆-ratings thus support the earlier 
result: the robot is perceived as an enjoyable and pleasant 
agent although it does not understand the user easily. 

Actual Question Expectations and Experience change (∆) 
Quest 6 8 7 9 10 14 15 16 17 18 

Mean Expt 3.375 3.875 4.625 3.125 3.125 3.625 3.125 1.750 2.875 3.500
Mean Expr 2.375 3.250 4.375 3.250 2.375 3.750 3.125 2.000 3.125 3.625
change (∆) 1.000 0.625 0.250 0.125 0.750 0.125 0.000 0.250 0.250 0.125
p-value  
(t-test) 

0.104 0.140 0.351 0.598 0.222 0.598 1.000 0.516 0.351 0.763

 

Real (6,8,7,9,10) vs. Control Question (14,15,16,17,18) Expectations 
Quest 6 14 8 15 7 16 9 17 10 18 

Mean 3.375 2.375 3.875 2.875 4.625 4.250 3.125 3.125 3.125 2.500
change (∆) 1.000 1.000 0.375 0.000 0.625 
p-value  
(t-test) 

4.987E-02 4.987E-02 0.080 1.000 0.370 

Real (6,8,7,9,10) vs. Control Question (14,15,16,17,18) Experience 
Quest 6 14 8 15 7 16 9 17 10 18 

Mean 2.375 2.250 3.250 2.875 4.375 4.000 3.250 2.875 2.375 2.375
change (∆) 0.125 0.375 0.375 0.375 0.000 
p-value  
(t-test) 

0.351 0.080 0.197 0.197 1.000 

Table 1 Expectations and Experience changes in Real and 
Control Questions. 

Table 1 gives the p-values of the t-test of the ∆-ratings for 
expectations and experience as well as the p-values of the t-
test for the ∆-ratings for the control questions compared 
with the real questions, both for expectation and experience. 
As can be seen, ratings to the control questions 14-18 differ 
from the corresponding real questions, but the difference is 
statistically significant (at α-level 0.05) only for two pairs: 
Q6 vs. Q14 (easy/difficult communication) and Q8 vs. Q15 
(easy/ difficult understanding of the robot’s behaviour). 

Previous Experience and Evaluation 
To measure the effect of participants’ previous experience 
with robot applications on their evaluation rates, the 
questionnaire had four questions about previous experience. 
However, they were slightly ambiguously phrased (my 
previous experience with X affects my evaluation) making it 
difficult to gauge whether it was experience or lack thereof 
that the participants believed affected their evaluation. In 
the analysis we thus considered only Q25: I have no 
previous experience with similar applications. The higher 
the rating, the lower the participant’s perceived experience. 

Contrasting individual cumulative negative and positive 
changes with self-reported experience with similar systems, 
we see that most participants rated their experience with 
similar systems to be much higher before experimenting 
with the application than after experimentation. Table 2 
shows the average values in a 5-point Likert scale. Higher 
values in evaluation questions indicate positive experience, 
whereas the higher rating in the average experience refers 
to the participant’s lower perceived experience. Only three 
participants rated their previous experience higher in the 
experience questionnaire than in the expectation one. 

Average cumulative 
change 

Average (excluding 
control questions) 

Previous experience with 
similar systems 

Negative Positive Expectation Experience Expectation Experience 
6.25 4 3.682 3.5 2.875 3.5 

Table 2 Average cumulative change in rating (sum), average 
evaluation, and average previous robot experience for 

expectations and experience. 

The participants had, on average, significantly overrated 
their previous experience with similar applications and this 
resulted in negative evaluations of the quality of interaction. 
Only those who rated their experience the same before and 
after the interaction had a positive change in interaction 
ratings, which implies that a talking social robot has quality 
value for the users. 

DISCUSSION 
The overall experience of robot interaction was positive for 
most participants, but the averages show a slight negative 
tendency: the mean scores for expectation are consistently 
slightly higher than those for experience. However, a 
pattern emerges that suggests that participants rated their 
experience with the robot higher than their expectation of 
the interaction. Particularly positive rating changes from 
expectation to experience were related to Likeability of the 
robot, i.e. liking the robot’s gestures, understanding its 
behavior, and finding talking to the robot interesting. The 
most negative rating changes concern Habitability 
(interacting with the robot using speech). Specifically, 
participants believed it would be easier to express what they 
wanted and to have the robot understand it. This is probably 
due to over-optimism about robots’ current capabilities. 

One of the main questions in social robotics evaluation is 
what kind of impact the social robot’s appearance has on 
the user, and if the robot must have a physical embodiment. 



The issue is complex, and the Uncanny Valley phenomenon 
[16] is often cited to show the paradox of increased human 
likeness and a sudden drop in acceptance. An explanation 
of this kind of physical or emotional discomfort is offered 
by [15], based on the perceptual tension that arises from 
conflicting perceptual cues. When familiar characteristics of 
the robot are combined with mismatched expectations of its 
behavior, the distortion in the category boundary manifests 
itself as perceptual tension and feelings of creepiness. A 
solution to avoid the uncanny valley experience might be to 
match the system’s general appearance (robot-like voice, 
cartoon-like appearance) with its abilities. This can prevent 
users from expecting behavior that they will not “see”.  

Alternatively, users can be exposed to creatures that fall in 
the uncanny valley (e.g. Geminoids), making the public 
more used to them. Humans tend to feel greater empathy 
towards creatures that resemble them, so if the agent can 
evoke feelings of empathy in the user towards itself, it can 
enhance the user’s natural feeling about the interaction and 
therefore make communication more effective. Following 
the reasoning on perceptual categorization, the robot’s 
appearance as a pleasantly familiar artificial agent and its 
being perceived as a listening and understanding 
companion to the user can establish a whole new category 
for social robots which, in terms of affection and trust, 
supports natural interaction between the user and the robot. 

A social robot has additional requirements stemming from 
its interactions with humans. The question arises whether it 
should "think humanly" (if the agent’s reasoning should 
mimic human thought processes). This resembles the basic 
AI question of intelligent agents in general: can AI succeed 
in creating intelligent interactive robot agents and if so, 
what kind of agents this will bring about. Another uncanny 
valley effect can be seen here: more intelligent and socially 
capable robots are preferable to clumsy command-based 
systems, but if the accelerating technology leads to 
superhuman machine intelligence that will exceed human 
intelligence, there is a sudden drop in acceptability. The 
drop may coincide with singularity, or the “event horizon” 
beyond which results are unpredictable.  

CONCLUSION 
This paper discussed the quality of interaction evaluation in 
the context of the social robot application WikiTalk, and 
applied the Expectations and Experience methodology to 
study how the users’ expectations match their experience of 
the system interaction. The results indicate that the users 
found interaction with the robot enjoyable and interesting 
even though the robot did not understand the user easily.  

Familiarity of users with robots and automated interaction 
alleviates problems with acceptance of robot applications, 
although experienced evaluators also tend to be the most 
critical ones. The hypothesis that the main indicator of 
disappointment (a drop in evaluation between expectations 
and experience) is related to participants’ previous 
inexperience with robots is not directly supported by the 

study, for example the two participants with the most 
positive changes both rated their prior experience as 
"unable to say". On the other hand, the hypothesis that prior 
experience affects users’ expectations was confirmed when 
comparing participants’ experience ratings before and after 
the experiment: most participants rated their experience 
with similar systems higher before interacting with the 
robot, which suggests they realized they had overestimated 
their knowledge. In future, the questions regarding prior 
experience with robots should be specified to reveal more 
clearly the participants’ actual experience with computers, 
speech recognition, programming, robots, etc. In future 
evaluations, such a questionnaire might better indicate how 
the expectations of those who claim little experience with 
robot applications are affected, compared to those who have 
a realistic view of social robots and computers in general.  

The goal of user evaluation in social robots may not deal so 
much with the increase in the user’s positive experience of 
the system as with the minimization of the difference 
between the user’s expectations and experience, i.e. 
increasing the quality of interaction and the perceived value 
of the quality features to the user. While a novel product 
may aim at a one-time surprise effect, a long-term relation 
between a social robot and human user is based on trust and 
reliability, or matching expectations and experience.  
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APPENDIX 
Evaluation 
questions  
on a 5-point 
Likert-scale 
(Rate your 
agreement 
with the 
following 
statements) 

1 I liked the robot's gestures  
2 I liked the robot's nodding  
3 I liked the robot's speech  
4 Interacting with the robot was enjoyable  
5 I could imagine using the app in the future  
6 I could easily express what I wanted  
7 It was easy to understand the robot's speech  
8 I understood easily what the robot wanted me to say 
9 I understood why the robot behaved in a certain way  

10 The robot understood what I wanted  
11 It was interesting to talk to the robot  
12 It was enjoyable to listen to the robot  
13 It was enjoyable to observe the robot  

Control 
statements 
on a 5-point 
Likert-scale 

14 
It was difficult to get the robot to understand what I 
wanted (vs 6) 

15 
It was difficult to understand what the robot wanted me 
to say (vs 8) 

16 It was difficult to understand the robot's speech (vs 7) 

17 
It was unclear why the robot behaved in a certain way 
(vs 9) 

18 The robot did not understand what I wanted (vs 10) 
Overall 
perception  
of the robot 

19 The robot spoke too much  
20 The robot was a weird conversation partner  
21 The robot looked weird  

Previous 
experience 
measures 

22 
My previous experience with speech apps influenced my 
evaluation  

23 
My previous experience with interactive systems 
influenced my evaluation  

24 
My previous experience with robots influenced my 
evaluation  

25 I have no previous experience with similar applications 

 


