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Abstract: It has been suggested that robots speaking in a high pitch could be perceived as more attractive 
than those speaking in a low pitch. However, it is not clear whether the use of a high-pitched voice favors 
teleoperated robots as well. To investigate this aspect, we conducted an experiment to study the effects of 
the robot voice pitch, robot voice gender, and user gender on the attitudinal responses of the users toward 
a teleoperated robot and the associated decision-making. It was observed that the male and female 
participants perceived a high-pitched voice differently. The users’ awareness of the robot being teleoperated 
and persuasiveness of the robot were noted to be related, which may provide a plausible explanation for the 
interaction effects between the voice pitch and user gender. 

 

Introduction 
Communication robots are playing an increasingly 
significant role in the present society. In Japan, owing to 
the problems of aging and depopulation, communication 
robots are being introduced to provide services in places 
such as airports [17], shopping malls [7], and hotels [12], 
which often attracts customers. Because the task of a 
communication robot may not include only chitchatting 
but also providing product recommendations to people, it 
is important for such a robot to provide a pleasant and 
enjoyable interaction experience while also being 
persuasive. Previous research suggested that the voice is a 
key element in human communication because it conveys 
information as well as social cues [11]. Manipulating the 
voice characteristics, such as pitch, intonation, and gender, 
can change the people’s impression of the robot and the 
corresponding interaction behaviors [10, 3, 6]. 
 
Among these characteristics, the pitch has been found to 
considerably influence people’s communication with a 
robot. For example, [11] found that a high-pitched robot 
was perceived as significantly more attractive than a low-
pitched one, and its use led to a better overall enjoyment 
and inter- action quality. In addition, [10] observed that a 
high-pitched robot was better rated in terms of its appeal 
as well as the overall interaction quality and enjoyment. 
Besides the pitch, the user gender and robot voice gender 
also affect the people’s perception of a robot, although the 
conclusions are inconsistent across studies [8]. Some 
studies [15] reported that people perceived a robot of the 

opposite gender more positively, whereas another research 
[5] concluded that the users evaluated a same-gender robot 
more positively. Nonetheless, it is assumed that the 
perceptions of male and female users toward a robot and 
its voice [4] are different. In terms of the robot gender, [13] 
demonstrate that people use their knowledge regarding the 
gender roles when inter- acting with a gendered robot. 
 
Teleoperation is considered to be a promising approach for 
communication robots because it is able to offer natural 
human speech communication that most current 
autonomous robots are not capable of. Performing work 
using a teleoperated robot allows an increase in the 
working population, thereby realizing a considerable 
social contribution [1]. However, most findings pertaining 
to the effect of voice are those of studies based on 
autonomous robots. When interacting with teleoperated 
robots, people may have a different perception of the 
robots as they may be aware that they are talking to 
another person behind the robot. For instance, [18] found 
that the participants had a positive attitude toward a 
remotely controlled robot. Therefore, it is of importance 
to evaluate the effect of voice manipulation for 
teleoperated robots. 
 
To this end, in this study, we investigated whether the 
voice pitch (original vs. high) and voice gender (male vs. 
female) affect people’s attitudes toward a teleoperated 
robot and the corresponding decision-making. In addition, 
we analyzed the influence of the user gender (male vs. 
female). A teleoperated robot prototype was developed, 
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and a user experiment was performed. The findings are 
expected to be beneficial for improving the task 
performance in teleoperated robot applications. 
 

Method 

Task 
During the study, 36 Japanese participants (18 males, 18 
females) completed one main task, namely, the desert 
survival task. We used a modified version of the original 
task proposed by [16], which ensured that the rationale for 
the suggestion made by the robot was identical regardless 
of the suggestion (agreement or disagreement) offered. 
 
The participants first filled out a form to indicate their 
initial item selections after being provided with the task 
instructions. In particular, the participants needed to make 
selections from five pairs of items: canvas or tarp, 
chocolate or water, mirror or compass, flashlight or 
matches, and knife or pistol. Then, the robot joined the 
task and began to interact with the participants by facing 
the participants and raising its right hand. The participants 
were told that the robot was remotely controlled by 
another participant who was actually an experimenter. For 
each pair of items, the robot asked the participants which 
item they selected and then offered a suggestion regarding 
their choice by either agreeing or disagreeing with the 
choice. In particular, the robot always disagreed with the 
participants’ second, fourth, and fifth initial item 
selections. The participants could then decide whether 
they wished to change their original choice. This process 
was repeated for all the five pairs of items. Figure 1 
demonstrates the setting of the experiment. 
 

Voice Preparation 

In total, we prepared four types of voice recordings for the 
experiment: (1) normal male voice, (2) normal female 
voice, (3) high-pitched male voice, and (4) high-pitched 
female voice. 
 

Teleoperated Robot System 

A small humanoid robot called “SOTA" (Vstone Co., Ltd) 
was used, as shown in Figure 1. The details regarding the 
design of the system are provided in a previous paper [1]. 
The robot can rotate in 180◦ and perform motions such as 
nodding and raising the hand. Because the system is 

capable of face recognition, the robot could keep facing 
the participants. 

 
Figure 1: Experiment setting. 

 

Measures 

We evaluated the participants’ behavior change as well as 
their attitudes toward the robot. The behavioral measure 
was basically the change between the initial and final se- 
lections of the survival items for which the robot 
expressed disagreement (second, fourth, and fifth item 
pairs). However, we explored the data and observed that 
the distribution of the change in items for the second and 
fifth item pairs (chocolate vs. water and knife vs. pistol) 
significantly differed from that for the fourth item pairs 
(flashlight vs. matches). Specifically, most participants 
(35 out of 36) made the same initial selections for the 
second (water) and fifth (knife) item pairs, although their 
opinions differed in the choice of the fourth item. We 
presume that there may be a culture bias in the selection 
of survival items. Thus, we divided the behavioral 
measure into two variables, disgreement25 and 
disagreement4, and performed separate statistical analyses. 
 
The attitudinal measures pertained to two structured 
questionnaires: Godspeed [2] (5-point semantic 
differential scales) and Trust (modified questionnaires of 
reliance intentions [14] and trustworthiness [9]; 7-point 
Likert scales). 
 
One single-item 7-point Likert scale question, “I felt that 
the robot was teleoperated by someone," was used to 
explore the relationship between to what extent the 
participants felt that the robot was teleoperated by a 



human operator and the participants’ decision-making. 
 

Results 

Behavioral Measure 

Overall, we found a significant main effect for the user 
gender [F (1, 28) = 4.59, p < .05]. The post hoc t-test 
indicated that females changed their initial selections more 
often than males did (p < .05). 
 
We found a trend of a significant main effect for the user 
gender [F (1, 28) = 3.69, p = .06]. The post hoc t-test 
indicated that females changed their initial selections more 
often than males did (p < .05). We also found a trend of 
significant interaction effect [F (1, 28) = 3.69, p = .06] 
between the voice pitch and user gender. The post hoc 
comparisons using Tukey’s HSD test revealed that females 
changed their selection more than males, particularly 
when the robot voice was high-pitched (p < .05). 
 
No significant results were observed for the fourth item 
pairs. 
 

Attitudinal Measure 

A significant main effect was observed for the user gender 
[F (1, 28) = 4.54, p < .05]. The post hoc t-test indicated 
that females perceived the robot to be more intelligent 
compared to that perceived by the males (p < .05). A 
significant interaction effect between the voice pitch and 
user gender [F (1, 28) = 4.54, p < .05] was also observed. 
The post hoc comparisons using Tukey’s HSD test 
suggested that females rated the robot as more intelligent 
than that considered by the males, particularly when the 
robot voice was high-pitched (p < .05). 
 

Awareness of Teleoperation 
A linear regression was performed to predict the change in 
the survival items based on the participants’ awareness of 
teleoperation. For disagreement25, a significant 
regression relation was noted [F (1, 34) = 5.91, p < .05; R2 
= 0.15], indicating that the participants changed their 
initial selections more if they had a stronger feeling that 
the robot was teleoperated. No significant result was found 
for disagreement4. 
 

Discussion 
The current results suggest that the user gender influences 
the people’s attitude toward a teleoperated robot and their 
decision-making. It appears that females perceive a robot 
more positively and are easier to persuade compared to 
males. Overall, the female participants perceived the robot 
to be more intelligent and changed the initial selections of 
survival items more often than males did when the robot 
disagreed with their choice (second, fourth, and fifth item 
pairs). 
 
Although we did not observe any main effects pertaining 
to the robot voice gender and pitch on the attitudinal 
responses toward the robot and change in the items, 
interaction effects between the voice pitch and user gender 
were observed. The influence of the user gender was 
particularly strong when a high-pitched voice was used. 
Specifically, the perceived intelligence of the robot and 
change in the items increased in the case of female 
participants but decreased in the case of male participants 
when a high-pitched voice was used. 
 
Based on the results, it can be concluded that the use of a 
high-pitched voice of a teleoperated robot may differently 
influence the male and female users. In particular, a high- 
pitched voice may negatively influence males such as in 
terms of a decrease in the robot’s persuasiveness and 
dependability. Previous findings [11, 10] demonstrated 
that a robot could be considered more attractive and 
achieve a higher interaction quality if it spoke in a higher 
pitch. However, in the case of teleoperated robots, the 
pitch of the robot’s voice must be carefully selected. 
 
The results pertaining to the participants’ awareness of 
teleoperation suggest a plausible explanation for the 
interaction effects between the voice pitch and user gender. 
In particular, it was observed that the participants changed 
their initial selections more often if they had a stronger 
feeling that the robot was teleoperated. Moreover, it was 
observed that the average rating for the awareness of 
teleoperation for female participants increased (from 4.78 
to 5) when a high-pitched voice was used whereas the 
corresponding rating for male participants decreased 
(from 4.13 to 3.73). 
 
Such a finding is consistent with the effects of high-
pitched voice on males and females. Thus, we speculate 
that when a high-pitched voice was used, the female 



participants tended to perceive the robot as being 
teleoperated whereas the male participants treated the 
robot as being autonomous. The researchers in [18] 
indicated that people may prefer a remotely controlled 
robot as they intuitively find the robot to be more secure 
and reliable when a human is the operator. Similarly, our 
participants likely considered the suggestions pertaining 
to the survival items to be more reliable if they felt that 
these suggestions were provided by a human operator 
compared to those from an autonomous robot. As a result, 
the female participants accepted the robot’s suggestions 
and changed their choice of items when a high- pitched 
voice was used; however, the opposite results were 
observed for males. 
 
In our study, we divided the behavioral measure into two 
variables, disgreement25 and disagreement4, because 
most participants made the same initial selections for the 
second (water) and fifth (knife) item pairs but not for the 
fourth one (flashlight vs. matches). We presumed that the 
participants, owing to the culture and education system in 
Japan, hold strong preferences toward the selection of the 
second and fifth item pairs but no obvious preference to- 
ward the fourth one. Interestingly, significant results were 
found for disagreement25 but not in the case of disagree- 
ment4. In other words, the effects of high-pitched voice 
only appeared when the robot disagreed with the initial 
selections of items which the participants had strong 
preferences for. 
 
We speculate that, for the fourth item pairs, which the 
participants did not exhibit an obvious preference for, the 
participants considered the content of the information (i.e. 
the benefit of each item) more important than the 
judgment made by the robot. However, for the second and 
fifth item pairs, the results regarding the change in the 
items corresponded to the persuasiveness of the robot. 
This could be considered as an important implication for 
future teleoperated robot applications, for example, for 
providing product recommendations. For the products that 
people are not familiar with, the robots may focus more on 
providing information about the products; however, for 
the products that people are familiar with, robots may need 
more expressivity. 
 
One limitation of this work is that the number of 
participants was small, which led to limited findings. 
Another limitation is that we did not investigate the effects 
of low-pitched voice. Therefore, in future research, the 

number of participants and types of voices may be 
increased. 
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