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Abstract. The use of robots as educational tools has demonstrated
to be highly effective for attracting students to science and technology
related academic fields. Although these academic fields are very impor-
tant, we believe that other subjects such as language, music, arts, lit-
erature, history, etc., are also essential for future generations. For this
reason, the goal of this research is to explore the potential use of robots
as educational tools for non-technology related fields such as history. We
discuss an alternative approach for designing robots inspired in traits
and characteristics of historical figures that play an important role in the
topic to be studied. We provide several examples of conceptual designs of
robots inspired in ancient gods or historical characters of Mesoamerican
and South American cultures. We discuss how some of the traits of
ancient gods and characters could serve as inspiration for the appear-
ance design of commercial robots, and how these robots could be used
in educational environments to attract the attention of students to learn
about this history topic.

1 Introduction

Robots have been used around the world in workshops for children as educational
tools for experimenting with concepts that go from mobile robots [1] to the acqui-
sition of physics knowledge through programming robotic platforms [2]. These
types of workshops have demonstrated to be highly effective in attracting the
interest of children and increasing the achievement scores in an informal learning
environment [3]. The most commonly preferred tool is the LEGO Robotic Kit
created as the expression of constructivist learning [4]. One of the first insti-
tutions to use this robotic kit as an educational tool was the Carnegie Mellon
University and the results of years of experience are highly satisfactory [5].
Until now, the main goal of the use of robots as educational tools has been
focused on attracting students to science and technology related areas for majors
such as physics, math, computer science, electrical and computer engineering
[6]. Although these academic fields are important for the development and eco-
nomic growth of a country, other academic fields such as language, music, arts,
literature, history, etc., are also essential for creating an identity for future gen-
erations. We believe that science and technology should be used to generate
knowledge about non-technical topics, in particular about culture since cultural
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development is a source of creativity. For this reason, the goal of this research
is to explore the potential use of robots as educational tools for non-technology
related fields such as cultural studies and history. Our aim is to enhance and
enrich the experience of learning, as well as to attract the interest of students so
they can appreciate the cultural aspects of history through robotic platforms.

2 Alternative Approach for Robot Design

Robot appearance design plays an important role in how people perceive the
robot and get attracted to them. So far, most robot designs are based on pro-
posals of experts, such as Kismet developed by Breazel et al. [8], or human-like
Geminoid developed by Prof. Ishiguro [7]. However, robot design can highly
affect the perspective of the people who interact with, as suggested by Bartneck
et al. [9] who investigated the negative attitudes toward robots that people have.

Instead of using an arbitrary design proposed by a particular research group
or person, we suggest that robot design for educational purposes should take
inspiration from the academic topic to be studied. For example, we present the
concept of a robot design to be used as an educational tool for the academic
field of ancient history. Although ancient history covers a wide variety of topics,
we chose to design our first robotic prototypes to study the cultural aspects of
ancient Mesoamerican and South American religious belief history. In this sense,
we take some design concepts from famous characters that play an important
role in this particular topic, and use these concepts as inspiration for the design
of the robot appearance, as detailed in the following section.

3 Ancient Cultural Based Robot Design

Mesoamerican religious belief history is perhaps one of the crucial topics to
understand the roots of cultural practices that influenced economic and mil-
itary activities of ancient cultures such as the Maya or Aztecs in the period
that lies within the late pre-classic to early classic period (400 BC 600 AD) of
Mesoamerican chronology [10]. Some of those cultural practices and even ter-
ritorial domains still are alive today in territories such as the southern part of
Mexico and Central America.

In ancient Mesoamerican beliefs, the existence of an extensive and complex
array of deities and gods not only explained the origins of the world but also
served as models for human behavior for commoners and elites alike [11]. We take
the example of Quetzalcatl (pron. Quet-zal-co-atl), one of the most important
gods in ancient Mesoamerica, whose name comes from the Nahuatl language
meaning “feathered serpent” and was regarded as the god of winds and rain and
as the creator of the world and mankind [11].

In order to take some of the concepts of Quetzalcoatl and portrait them into a
robot design, we explored the actual meaning of the name which is a combination
of the Nahuatl words for the quetzal - the emerald plumed bird Fig.1b - and
coatl - rattle snake Fig. 1c. Although there are some pictorial representations of
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a)

Fig. 1. (a) portrait from the Codex Telleriano-Remensis, (b) Emerald plumed bird,
(c) Rattle snake

Quetzalcoat] that give more emphasis on the serpent characteristics, such as the
one portraited in the Codex Telleriano-Remensis [12], shown in Fig. 1a, we also
considered emphasizing the characteristics of the emerald plumed bird.

Figure2 shows the conceptual design that portraits our representation of
Quetzalcoatl as a flying robot (characteristic of the Quetzal bird) with its corre-
sponding colors of green-yellow red that are also emphasized in the portrait of
Codex Telleriano-Remensis. On the other hand, the head and tail of the robot
are inspired on the rattle snake. This robot could be realized from a commercial
flying robot such as Parrot AR.Drone [13], or in our case, using a custom-built
drone robot. Nowadays there are commercial drone robots that are inexpensive
and can be operated with a smartphone or tablet. Most importantly, they are
easy to use even for people without technical background.
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Parrot AR Drone 2.0 Conceptual Robot design of
Quetzalcoatl Cultural robot

Fig. 2. Quetzalcoatl conceptual robot design (Color figure online)

In the same way, we can also take the example of Xbalanque (pron. X-balam-
ke) one of the twins (along with Hunahpu) considered as a mythical ancestor to
the Maya ruling lineages, and whose narrative is included in the famous book
of Popol Vuh [14]. Figure 3a shows the commercial robot Nao from Aldebaran
representing Xbalanque. The appearance takes into consideration the humanoid
traits described in the Popol Vuh. On the other hand, the name of Xbalanque
could be translated from the Maya language as ‘Jaguar Deer’ and thus could
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Sony AIBO Conceptual Robot design of Xbalanque
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Fig. 3. Xbalanque conceptual robot design

also be used as inspiration for the appearance of a robot as shown in Fig.3b
that uses as baseline the commercial robot AIBO from Sony company.

Apart from Mesoamerica, there are also numerous South American ancient
cultures. One of the most representative from pre-Columbus chronology (1438
1533 AD) is the Inca culture. The number of gods of this Andean society is large,
and many of them have an anthropomorphic appearance. In the Inca’s beliefs,
their gods were able to communicate with humans through their representations
in stone, metal or wood which become alive figures [15]. As an example Wira-
cocha, identified as the most important god due to the fact that he brought
“light into darkness”, has seven eyes around his head that allowed him to watch
everything around the world. He ordered the world and allocated the sun and
the moon at the sky creating light, and then ordered humans to leave their
caves. A representation of Wiracocha in stone is shown in Fig. 4, along with the
conceptual design of a humanoid robot that poses the traits mentioned.

Although there are other historical characters that are representative of Inca
culture, the king Pachacutec is perhaps one of the most well-known in the his-
tory. Pachacutec was the ninth Inca king of the Kingdom of Cusco which he
transformed into the Inca Empire, and it is believed that the famous Inca site of
Machu Picchu was built as an estate for Pachacutec [16]. The conceptual design
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Wiracocha Robovie V Conceptual Robot design of Wiracocha

Fig. 4. Wiracocha conceptual robot design

King Pachacutec Robovie V Conceptual Robot design of
King Pachacutec

Fig. 5. Panchacutec conceptual robot design

of a humanoid robot inspired in the traditional clothes used by Inca rulers of
that time is shown in Fig. 5.

4 Ancient Cultural Robot as Educational Tool

As shown in the previous section, all conceptual prototypes are based on commer-
cial robots that could be easily acquired by academic institutions. These robots
can be operated with personalized application software installed in a smartphone
or tablet, and are easy to use even for people without technical background.
Moreover, the easy access to these robots would allow our methodology to be
widely used in schools or museums where the topics of ancient pre-Columbus
Mesoamerican and South American religious belief are first taught to students.
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4.1 Learning by Building Robots

In this section, we propose a particular educational activity whose main goal is
to allow students to learn about historic facts and characters in an interactive
manner by applying the concept of robot design proposed in this paper.

Our approach consists of educational elements that have proved to be effec-
tive for educational purposes, such as team work, discussion, idea proposal and
presentation. In particular the proposed activity is described as follows:

— Team Work - create several teams of students.

— Assign Character - assign each team a particular character of the ancient
culture such as a god, king, etc.

— Learn and Discuss - allow each team to learn and discuss about the important
characteristics or important facts about their assigned character.

— Propose - students should propose ideas of how the important traits could be
used for the design of a robot.

— Do - Allow each team to adapt a commercial robot according to their proposed
design.

— Present - Each team should make a presentation in front of the other teams
about the ancient character assigned to them and the traits they chose to
design the appearance of the robot.

— Demonstrate - Make a robot demonstration

Although the educational activity focuses on the learning of ancient religious
beliefs of Mesoamerica and South America, this approach could be easily used
for other academic subjects.

5 Conclusion

In this paper we proposed the potential use of robots as educational tools for
non-technology related fields. Moreover, we proposed an alternative approach for
designing robots inspired in traits and characteristics of historical figures that
play an important role in the topic to be studied. As an example, we presented
the conceptual design robots inspired in ancient gods and historical figures of
Mesoamerican and South American cultures. We discussed how some of the traits
of these ancient characters could serve as inspiration for the appearance design of
commercial robots. Finally, we proposed an educational activity that will allow
students to learn about the historic facts and characters in an interactive manner
by applying the concept of robot design.
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