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In response to the gender equality policy of Taiwanese
government and the concept of Gendered Innovations (GI),
this project aims to promote gender awareness in the field
of science and technology in response to our government
policies on gender equality, and to apply the Gendered
Innovations (GI) concept to the design research of Human-
Robot-Interaction (HRI), specially focusing the effects on
gender differences in student attitudes toward teaching
assistant robots by using gender analysis. The main purpose
of this project is: (1) to clarify the gender stereotypes
of robotics use in learning contexts through empirical
research methods, (2) to investigate the cross effects of
gender cues in TA robots and students’ biological sex on
students’ perception on robot’ s gender and social role in
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learning contexts. The study presented here is the phasel
study, scheduled from August 2017 to July 2019 (MOST 106-
2629-E-025-001). This study investigates the influence of
gender on college students’ attitude and behavior toward
TA Robots robots in learning contexts. The independent
variables include students’ biological sex (male and
female) and robot” s gender roles (male and female). In
this study, each participant was given an individual
appointment to interact with a gendered robot in the
Behavioral Research Lab at National Taichung University of
Science and Technology (NTCUST), and received NT$150
beforehand as compensation. After a short lab tour,
participants were requested to make a donation and fill in
a questionnaire by the robot. Findings showed that the
gender of robot did not influence the rated persuasiveness
of the robot, and the female participants rated the robots
as more credible than the male participants in part.
However, attitude-behavior inconsistency was found in this
study. Subjects tended to rate the robot of the same gender
as more persuasive than the robot of opposite gender, but
the male subjects in fact donated more money to the female
robots, while the female subjects showed little preference.

Gendered Innovations, Human-Robot-Interaction (HRI),
Teaching Assistant Robots, Gender Cue, Gender Analysis,
Wizard of 0Oz Method
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Gendered Tour-guide Robots and Their Influence on User
Attitude and Behavior

Hsiao-Chen You
National Taichung University
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Taichung, Taiwan
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ABSTRACT

In response to the gender equality policy of Taiwanese
government and the concept of Gendered Innovations (Gl),
this paper investigates the influence of gender on user
attitude and behavior toward tour-guide robots in learning
contexts. In this study, each participant was given an
individual appointment to interact with a gendered robot at
the Behavioral Research Lab of NTUST in Taiwan, and
received NT$150 beforehand as compensation. After a short
lab tour, participants were requested to make a donation and
fill in a questionnaire by the robot. Findings showed that the
gender of robot did not influence the rated persuasiveness of
the robot, and female participants rated the robots as more
credible than men in part. However, attitude-behavior
inconsistency was found in this study. Subjects tended to rate
the robot of the same gender as more persuasive than the
robot of opposite gender, but male subjects in fact donated
more money to female robots, while female subjects showed
little preference.

Author Keywords
Human-robot interaction; gender stereotypes; gender cues;
social influence; persuasion; social robots

ACM Classification Keywords

H.5.1 [Information Interfaces and Presentation (e.g., HCI)]:
Multimedia Information Systems; J.4 [Social and Behavioral
Sciences]: Psychology, Sociology.

INTRODUCTION

In recent years, Taiwanese government has made significant
progress in implementing legislation, mechanisms and
programs to advocate for gender equality. However, gender
biases or stereotypes run deep, it is not easy to eliminate the
impediment to gender equality by government policies alone.
Gender inequality remains a major global issue. How can we
better harness technology innovation and knowledge to
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advance gender equality—and vice versa? The concept of
Gendered Innovations (GI) advocates integrating gender
analysis into all phases of research to stimulate new
knowledge and technologies. It has become an important
topic in the field of gender and technology studies [7].

The effect of gender has been studied extensively in the field
of interpersonal communication and social psychology [5, 6].
Studies concluded that gender stereotypes could carry over
to computers [4] or virtual agents [3] when computer systems
express gender through gender cues. As robots gradually
become part of our everyday life [1], an area of studies within
Human-Robot Interaction (HRI) has arisen to explore the
overlap between robotics and gender studies, and to
investigate whether gender bias exists in HRI [2, 8, 10-13].
For example, Eyssel & Hegel [2] found participants tented to
apply gender stereotypes to robots. The short-haired robots
were perceived as male with agentic traits, while the long-
haired robots are perceived as female with communal traits
more communal. Moreover, stereotypically male tasks were
perceived more suitable for the male robot than the female
robot, and vice versa. In a study of the persuasive robots,
Siegel, Breazeal & Norton [8] utilized behavioral measures
and self-reported questionnaire in an experiment design to
investigate the gender effects on the persuasiveness of robots.
The result showed that men were more likely to donate
money to a female robot (cross-gender effect), but women
were not affected by the gender of robots. Thellman et al. [10]
utilized a self-reported questionnaire as attitude measures to
replicate Siegel’s persuasiveness study. In contrast to the
finding of the earlier study, the results showed the gender of
robots did not influence the perceived persuasiveness, while
male and female participants view robots differently, female
participants rated the HRI as more persuasive than men
overall. Both outcomes are justified in part, due to the
differences in methods of measuring persuasiveness.

With reference to the studies mentioned above, we continue
applying gender analysis in persuasive robotics to see if a lab
tour guide given by humanoid robots with different gender
cues are perceived differently by participants, and if
participants respond robots differently according to the
gender of themselves?

METHOD
In this study, our focus is on three gender-related effects on
the human-robot interaction in an educational context: (1) the



gender (and gender cues) of a humanoid robot, (2) the gender
of the user, and (3) the interaction between robot gender and
user gender. We conducted a Wizard of Oz experiment [9],
in which subjects interacted with a guide robot that subjects
believed to be autonomous, but actually the robot was
operated partially by an unseen researcher. The experiment
was a between-group design. Participants were equally
distributed across the four experiment conditions: (1) a robot
with female visual appearance and female gendered voice;
(2) a robot with neutral visual appearance and female voice;
(3) a robot with male visual appearance and male voice; (4)
a robot with neutral appearance with male voice (Figure 1).
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Figure 1. Visual appearances as gender cues in this study.
From left to right: masculine, neutral, and feminine.

Equipment

The Alpha 1Pro robot, a programmable humanoid for
education and entertainment developed by UBTECH
(https://lwww.ubtrobot.com/pages/alpha) was used. It
featured editing software for 3D visual actions and was
equipped with a Bluetooth module, which allowed us to
control remotely via its mobile application and made it a
suitable robot platform for this study. An elaborate script
with the possible scenarios in a lab tour was carefully
planned. Based on the script, a set of pre-programed robot
behaviors with gendered synthesized voice were then
prepared and stored in a mobile device, so the unseen
experimenter in the Wizard of Oz experiment could easily
operate the robot according to the experimental procedure.

Robot Gender Cue

Voice and visual appearance of robot were varied in the
assignment of gender. Pre-recorded synthesized voices were
used for both the male and female. The appearance of Alpha
1Pro robot was modified by adding colors and different
hairstyles to reveal a masculine, neutral or feminine look
(Figure 1). The robot’s behavior and the lab tour contents
were the same.

Participants

In total, 64 adult participants were recruited from the campus
of National Taichung University of Science and Technology
(NTUST) in Taiwan by a convenience sampling. Participants
were 32 female and 32 male, with an average age of 24.2
years (range 19-41, SD=4.32). Each participant was
randomly assigned to one of the four conditions, and

received NT$150, which is about US$5, compensation for
taking part in the 10-minute experiment.

Procedure

Each participant was given an individual appointment to visit
the Behavioral Research Lab at NTUST for the experiment.
Upon arrival, the participant was initially welcomed at the
reception area by one of our experimenters, and received
NT$150 in cash as compensation for participating in the
study. After the experimenter explained the goal of the study
to the participant, she/he was escorted to the observation
room, invited to seated, and left alone with a lab guide robot.
Meanwhile, the experimenter entered the adjacent control
room to remotely control the robot and monitor the
participant through a one-way mirror. After a brief
introduction of itself and the HRI research having taken
place in the lab, the robot explained the challenge of
engaging in HRI research in Taiwan, and ended with a
request for donations to support the lab. A donation box was
placed next to the robot on the desk. It was the participant’s
choice to donate money or not. Finally, the robot said thanks
and goodbye to the participant, and asked the participant to
fill out a questionnaire before she/he left. Figure 2 shows the
laboratory setting for the experiment.
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Figure 2. Laboratory setting for the experiment.

Measure

Drawing on the existing HRI literature, we used participants’
reactions to a donation request and a self-report
questionnaire as the dependent variables in the experiment to
investigate the social influences of robotic genders on
participants’ behavior and attitudes toward the robot tour
guide. The main behavioral measures are (1) the willingness
of participant to donate money, and (2) the amount of the
donation. A questionnaire was developed based on the work
done by Siegel et al. [8] to obtain participants’ personal
information regarding age, gender, education, then followed
by the dependent attitude measures: trust, credibility and
engagement. There were 32 question items in the attitude
measures. Trust and credibility were rated on a 7-point
Semantic differential scale ranging from 1 to 7, while
engagement was answered on a 7-point Likert scale (from 1
to 7: very unlikely, unlikely, somewhat unlikely, undecided,



somewhat likely, likely, very likely).

RESULTS

First, we used factor analysis and reliability analysis to
confirm the factorial structure and reliability of the
questionnaire. After removing some of the inappropriate
question items, the KMO and Bartlett sphere test results
shown in Table 1 indicate that the measure shows acceptable
validity and reliability.

Attitude/subscale KMO Bartlett’s Test Cronbach's

Sig. alpha

Trust 0.891 0.000 0.947

Credibility/safety 0.779 0.000 0.892

Credibility/dynamism 0.798 0.000 0.812

Credibility/qualification 0.741 0.000 0.797

Engagement 0.655 0.000 0.706
Table 1. Validity and reliability of the questionnaire.

- Female Male -value of
Attitude/ subscale Robot Robot S’i)gnificance
Trust 5.2526 5.3828 0.610
Credibility/ safety 5.6250 5.7937 0.486
Credibility/dynamism 5.6000 5.4687 0.573
Credibility/qualification 5.2812 5.3688 0.698
Engagement 5.0625 4.9375 0.610
No. of donors 23 (72%) 24 (75%) 0.781
Ave. donation (NT$) 86.56 72.66 0.399
Table 2. ANOVA results of effect of robot’s gender.
- Female Male -value of
Attitude/subscale Participant = Participant S’i)gnificance

Trust 5.5104 5.1250 0.128

Credibility/ safety 6.0250 5.3937 0.007*
Credibility/dynamism 5.7187 5.3500 0.110
Credibility/ 5.3875 5.2625 0.110

qualification

Engagement 4.9271 5.0729 0.552
No. of donors 23 (72%) 24 (75%) 1.000
Ave. donation (NT$) 82.21 76.41 0.698

Table 3. ANOVA results of effect of participant’s gender on
dependent variables.

Then we applied one-way analysis of variance (ANOVA) to
investigate the effect of robot's gender on user responses of
guide robots. The results of the ANOVA are presented in
Tables 2. In contrast to previous studied on gender bias
towards service robots, when robots act as tour guide in an
educational context, the gender of robots did not influence
the rated persuasiveness of the robot. However, female
robots inspired more donation than male robots, though the
effect was not statistically significant. Similarly, ANOVA
was applied to discern differences in rating between female

Female Participant

Attitude/subscale vs Female Robot vs Male Robot
Trust 5.5833 5.4375
Credibility/ safety 6.0125 6.0375
Credibility/dynamism 5.9375 5.5000
Credibility/qualification 5.4875 5.2875
Engagement 5.1458 4.7083
No. of donors 11 (69%) 12 (75%)
Average donation (NT) 84.38 81.25

Female Participant

and male participants. As the data shown in Table 3, female
participants rated the safety subscale under credibility aspect
of the robot guides significantly higher than male
participants did. There were no difference in ratings of the
trust and engagement aspects, and donation behavior
between female and male participants.

We used two types of gender cue to manipulate gender of the
robot in the experiment, voices (male and female) and visual
appearances (feminine, masculine, and neutral). A female
robot in this study can have a female voice, and a feminine
or neutral look. The same goes for a male robot. We take a
close look at the effect of visual appearances on participant
responses. As shown in Table 4, even though the effect of
visual gender cue is not statistically significant, the data
indicate that robots with feminine appearance were rated the
lowest in trust and credibility, and inspired the least amount
of donation in average. However, it is worth mentioning that
robots with neutral appearance acquired more donors than
robots with feminine or masculine appearance, and inspired
dramatically more donation, though the effect of visual
gender cue is not statistically significant.

Attitude/ subscale Feminine Neutral Masculine p-vglue
Appearance Appearance Appearance Sig.

Trust 4.8542 5.4427 5.5312 0.100
Credibility/ safety 5.3625 5.7750 5.9250 0.221
Credibility/dynamism 5.2000 5.7500 5.4375 0.132
Credibility/qualification  4.8875 5.4000 5.6125 0.054
Engagement 4.9583 5.0521 4.9375 0.913
No. of donors 9 (56%) 26 (81%) 12 (75%) | 0.185
Ave. donation (NT) 60.63 93.75 70.31 0.206

Table 4. ANOVA results of effect of appearances of robot.

An ANOVA was conducted to compare the interaction effect
between robot gender and participant gender on dependent
variables (Table 5). Once again, most of the interaction
effects were not statistically significant, except the safety
subscale under credibility aspect. Male subjects tended to
rate male robots as more fair, just, honest, and friendly than
female robots, while female subjects showed no differences.
When we closely examined the behavioral data even though
they were not statistically significant, it was suggested that
participants tended to rate the robot of the same gender as
more credible, more trustworthy, and more engaging than the
robot of opposite gender (same-gender effect). But when it
comes to making a donation, male participants gave more
money to female robots than male robots (cross-gender
effect), but female participants showed little preference
(Table 6).

Male Participant Male Participant p-value
vs Female Robot vs Male Robot Significance
4.9219 5.3281 0.289
5.2375 5.5500 0.047*
5.2625 5.4375 0.200
5.0750 5.4500 0.555
4.9792 5.1667 0.525
12 (75%) 12 (75%) 0.973
88.75 64.06 0.734

Table5. ANOVA results of interaction effect between the robot’s gender and participant’s gender.



Donation (NT) Female Robot Male Robot Total
Female Participant 1350 1300 2650
Male Participant 1420 1025 2445
Total 2770 2325 5095
Table 6. Donations received under different experimental
conditions
CONCLUSION

In concordance with previous studies in part, we found:

1. The robot gender did not influence participants’ ratings on
trust, credibility and engagement of the robots, but female
robots inspired more donation than male robots.

2.The gender of participants did influence their attitude
towards robots in part. Female participants perceived
robotic guides more credible, fairer, and friendlier than
male participants did.

3. Participants tended to rate the robot of the same gender as
more credible, trustworthy, and engaging than the robot of
opposite gender (same-gender effect). But based on the
behavioral measures, male participants gave more money
to female robots than male robots (cross-gender effect),
while female participants showed little preference.

4.The interaction of different gender cues also affected
subjects' responses. When robots (female or male) were
given one of the three types of visual appearances, robots
with neutral appearance acquired most donors and
donation.

Due to the small sample size, some of the data to support
above-mentioned findings did not achieve statistical
significance. Still the results shed light on some gender
issues in HRI, and are worth further investigation. In
addition, the above findings suggest that there are
inconsistencies between participants’ self-reported attitudes
and their behavior, and the effect of gender, both in robots
and users, on human robot interaction is more complicated
than we expected. Therefore, continuing to study gender
issues may lead to a more innovative integration of robotic
technology into our lives and society.
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