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Abstract: In the educational environment, the student and the teacher have a very important role in the teaching-learning
process for the development of their skills, leading to the development of significant approaches that involve new forms
of learning allowing a playful interaction with students, where they learn about new technologies. The aim of this paper
is to show a basic tool as a teaching-learning strategy that will allow students to interact with the computer and Kinect,
allowing the development of skills and gaining knowledge of English and Mayan language. The interface presented to
the student is friendly and intuitive, so the student can learn and have fun at the same time. It’s intended that this software
improve the teaching-learning strategies and teachers can implement it in the classroom.
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I. INTRODUCTION

Currently the use of technology is expanding on a large scale and this is included in most of our daily activities changing
the traditional way of performing them, for example, incorporating more efficient working strategies to improve the
quality of life of people. In this sense it is held that technological advances are highly related to all areas of knowledge
and therefore, of society; being the computer one of the main tools employed to allow the communication and
management of information through different software.

Some schools promote interactive teaching, with the clear intention that this will lead to improvements in student learning.
Technical and pedagogical interactivity points to a path towards a greater focus on learning objectives during classroom
activities, in order to enable students to be more autonomous in exploiting the possibilities of Information and
Communication Technologies (ICT) [1].

Educational software (ED) is defined generically, as applications or computer programs that facilitate the teaching-
learning process. Some authors conceptualize it as any computational program whose structural and functional
characteristics support the process of teaching, learning and managing, or that which is intended for teaching and self-
learning, and which also allows the development of certain cognitive skills [2-3].

Some previous works that impact the developed work are:

In [4], an educational software for teaching and learning mathematics is proposed as a solution to improve knowledge of
the same through the use of information and communication technologies. The software, which contained a pedagogical
component and a technological one, was of great help in the acquisition of mathematical knowledge in an educational
institution in the municipality of San Agustin in Colombia, since it had a great impact on the teaching of mathematics.
That work relates to the present because students had a tool that accompanied them in their learning process.

The work “Educational Software: Methodology of Development and Incorporation into Learning Environments” [5],
presented in a symposium of development and new technologies, describes a process carried out in the generation and
development of Educational Software ideas, which support the development of cultural values within the school learning
environment proposed by the Connections Project. It presents a methodology and its implications at the level of
procedures and techniques that are reversed in two practical cases: “Magic Country” and “Museum Tour”. As an
important point, this work developed an interdisciplinary methodology that allows the creation of a framework in which
each process of creation and development of educational software is enriched, and the proper use of the information and
communication technologies.

In [6] it is described the development of a project called: “Educational Software for the Good Use of ICT”, which focuses
on the creation of special software for elementary school children, through which they learn using interactive tools, and
which teaches them to use ICT responsibly.

It should be mentioned that, the learning supported by this type of teaching resources, definitely has a positive impact on
the way children capture the contents, in the willingness they show to deepen the topics and enrich their knowledge by
researching in other sources of information, activating both their curiosity and imagination. In conclusion, it was obtained
that the use of new technologies represents an important resource, almost essential for teaching, as they provide facilities
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for more practical and effective learning. The software for the good use of ICT was designed so that primary school
children understand the importance of taking advantage of the internet, and all other technologies (mobile phone,
smartphone, electronic tablet) in a responsible way, so as not to fall into situations that could harm them. [7]

In [8], a technology platform for interactive learning of the Mayan architecture is presented, the development of this
platform makes use of a Kinect device. In this work the integration of two modules was carried out, the first of them
obtains and analyzes the movements of the users and converts them into commands. The second one displays the menus
and the contents of each section according to the gestures made by the user. This development allows to interact with
multimedia and 3D content in order to learn in a different way topics related to the Mayan architecture. Several Kinect
interaction frameworks were evaluated, and it was found that the FUBI framework allows to easily use different gestures,
and a combination of them, to interact with any application through the Kinect SDK.

When evaluating the user experience after interacting with the platform of the previous work [8], it was verified that by
allowing to interact with 3D models, people can be encouraged to learn more about a particular topic. This previous work
impacts in two important aspects of the approach presented in the current work: the Mayan culture and the use of Kinect.
The software proposed in this article is an educational software in which the student will be able to interact with the
computer and Kinect, means with which he will develop skills and gain knowledge of the English and Mayan languages.
The interface presented to the student is friendly and intuitive so that the student can learn and at the same time have fun.
It is intended that this software improves the learning strategies that teachers can implement in the teaching-learning
process in the classroom as a basic methodology to enrich the development of the country. The main screen of the
developed software is presented in Figure 1.
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Fig. 1 Main screen of the proposed software

Mayan culture and technology

The study of mayan culture is of vital importance and is seen in our environment as a practical consequence of the
development of its knowledge. Mayan science and technology have been closely related to the development of knowledge
and instrument creation for many years by our ancestors.

The Mayan culture were in constant search for truth and collective well-being, based on balancing the relationships
between people and mother nature, so the development of Mayan science and technology is a necessary condition for
achieving the social, integral and sustainable development of the Mayan people. At present, society has had a great
positive impact on education due to the influence that Mayan thought has had.

As the social context and our time is different, new science and technology seeks to promote education in science and
technology at all educational levels by developing new projects starting from our present and taking into account the
knowledge of the culture that contribute to the proposed purpose and thus disseminate the scopes of science and
technology so that it can bear fruits, not only in the Mayan culture but in other contexts where it were applicable. [9]

It is important to value the knowledge and elements of one's own culture, providing and developing knowledge to
contribute to various technological advances and to rescue our culture. Therefore, the software presented in this paper is
an option in the educational field since it takes into account the Mayan culture which is of paramount importance in the
context of application and promotes the identity and heritage of the community.

Il. METHODS AND MATERIALS

The main objective of this work is the development of an educational software which can serve as support for learning
English and Mayan languages through the use of Kinect.

Once the development is complete, the educational software could be used as a technological tool in the classroom as a
learning strategy. In particular, it would be very useful in schools located in Mayan-speaking communities, where it is
difficult for the secondary and high school student to learn another language, which in this case is English.

In order to achieve the proposed objectives, the following methodology is proposed:
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A. Bibliography review
The revised literature for the project development was obtained from the consultation of electronic books and reliable
internet pages, both on ICT and on technological tools.

B. Tools

When carrying out the planning of this project, the choice of the tools to be used was made, which are:

. Scratch programming language, version 1.4.

) Xbox 360 Kinect sensor.

. Kinect2Scratch SDK compatible with PC and Windows 8 operating system, used to send data from the Kinect
sensor to the Scratch language.

For its study, official pages of both Kinect2Scratch and sensor programming in the Scratch environment have been
consulted, managing to find basic tools and functions that helped in the development of the software.

Scratch programming language in version 1.4

The Scratch language is a free software that allows users to use event-driven programming and owns multiple active
objects called sprites. Sprites can be painted from vector graphics, bitmaps, can be painted online using a simple editor
from Scratch's own website, and they can also be imported from external sources including webcams. For the
development of this project, it was used Scratch version 1.4, which was developed and published in 2003 by the MIT
Media Lab (laboratory within the School of Architecture and Planning at the Massachusetts Institute of Technology).
[10]

This language stands out for its intuitive and didactic ability in addition to allowing an easy approach to programming
by using an interface with "blocks", which represent the basic instructions of the classical programming, and in which
can be performed animations, presentations, video games, etc.; this use of blocks avoids the use of a rigid programming
syntax common in other types of languages. Figure 2 shows the interface of Scratch version 1.4; as mentioned, it is a
language that uses scripts and sprites and its main motto is: program, create and play; which gives a clear idea of what
its main intention is. [11]

Fig. 2 Scratch graphical interface in version 1.4

This software allows to develop creative and computational ideas, some of its main features being the following:
. Intuitive and graphical interface.

It has a resource bank in its own integrated development environment: objects, characters, scenarios, etc.
Instant visualization of what is done in the program.

Using blocks as code instead of text.

Interaction with the objects and characters of the program on the screen. [12]

Xbox 360 Kinect sensor

Kinect is described as a revolution in manufacturing because it provides a new type of interaction with computers [13].
Kinect is a software-enabled device that can capture, track, and decrypt body movements, gestures, and voice. Audio and
video information serves as commands to interact with digital content presented in games or software programs. It has a
peripheral camera designed for the Xbox 360 gaming console by Microsoft Company Inc. [14]. Figure 3 shows the
version of Kinect used by the Xbox 360.
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Fig. 3 Xbox 360 Kinect sensor.

Kinect has an RGB camera and two 3D depth sensors that provide a completely different experience than the traditional
one. The combination of these sensors makes that the captured images can be seen in three dimensions, that is, on the x-
y-z axes, thus being able to know the distance to which each of the objects in the image is located. In addition, its internal
software makes it possible to recognize skeletons through a pattern that tells us that a body is formed by a head, a trunk,
two arms and two legs, so that it separates the skeleton from the rest of the image obtained with the sensor [15].

Kinect was developed by Microsoft as a peripheral for its Xbox 360 video game console and was released in 2010. A
year later, a PC-compatible version for Windows 7 (and later Windows 8) operating systems was released in addition to
a free Software Development Kit (SDK) to give the community of academic developers and researchers the opportunity
to work with the full power of the device.

Some of the features of this SDK [16] are mentioned below:

. Access to the unprocessed data flow of depth, color camera, and microphones.

. Skeletal tracking capability of up to two people for the creation of gesticulation applications.

. Audio processing: noise suppression, echo cancellation and, through the Windows API, speech recognition.
. Easy installation and extensive technical documentation.

Kinect2Scratch

Kinect2Scratch software was developed by Stephen Howell and allows data from the Kinect sensor to be sent to Scratch,
allowing anyone to perform motion-controlled programs, use gestures, for the realization of games and kinesthetic
programs, in addition to having fun while learning [17].

In order to interact with the real world and using the Kinect SDK, Stephen Howell developed a software capable of
transmitting a large part of Kinect's own data to Scratch, and therefore giving users, for free, a new way of working and
interacting with Scratch. The software required are a Windows 7 or 8 operating system, and the latest version of the
Kinect SDK, which can be found on the Microsoft website. Once the Kinect and Kinect2Scratch SDK are installed, it is
proceeded to launch the software and display the window as shown in Figure 4. This interface is very intuitive, and it
provides quick access to all the options available in the software.

. KINECT 1O SCRAICH FOR KINECT SDK 15

CONNECT TO SCRATCH CONFIGURE SKELETON CREDITS

Fig. 4 Kinect2Scratch sensor.

C. Software design

In the development phase of the software, the first step was to design the user interface, which includes the design of
different buttons and the recording of sounds for the objects implemented in it. The Kinect sensor was connected to the
Scratch environment through the Kinect2Scratch SDK, subsequently, the behavior of the interface and each of its
scenarios and objects were defined in the Scratch programming language version 1.4, and finally the appropriate response
to user actions in each module was implemented.

In each scenario, a series of attractive visual objects and the use of sounds in the Mayan and English languages were
implemented, always keeping in mind to be a support in the teaching-learning process.
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I1.RESULTS

As a result of this work, the software called AniMaln was obtained, which has the following menu on the main screen
(see Figure 1).

. Animals

. Pronouns

. Verbs

. Family

. Fruits and vegetables
. Exercises

The buttons that were implemented in the main menu allow the user to choose a specific category. Clicking on one
displays a window to interact with the set of objects that are provided, as shown in Figure 5, which corresponds to the
category of Animals. The objects displayed in each window according to the selected category appear randomly in a
range of 0 to 10 seconds.

Each screen associated with a category includes an icon which allows the user to return to the main screen (as shown in
the upper right corner of Figure 5, the figure of a house).

ey
ftware.

Fig. 5 Animals category of the developed so

In each window displayed, two objects (red and blue circle) were configured to manipulate the user's left and right hand
respectively. The interaction with Kinect was performed through these buttons.

In this sense the most important element of the game are the circles, which have as functionality to position themselves
on an object according to the movement that the user makes and emit a sound that in this case is the name of the object
that touches, in addition, it is accompanied by a sign with the object’s name written either in Maya or English, as
appropriate.

If the user who interacts with the software touches an object of the category that is presented with the blue circle, a word
will be emitted in the Mayan language. Otherwise, if the same object is touched but using the red circle, the corresponding
word in the English language will be emitted. The described process can be observed in Figure 6.

Fig. 6 Example of the functionality of the red and ble circles on each object.

The process described above corresponds to the Animals category, however, this is similar in all the other categories
presented in this software, i.e. in “Pronouns”, “Verbs”, “Family” and “Fruits and Vegetables”.

On the other hand, the software has a useful category for learning assessment: the Exercises category. This section is
reached by selecting Exercises from Figure 1.
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In the Exercises category, a red circle will be manipulated within the interface so that the user through the programmed
sensor of the right hand chooses the correct options according to the objects that are presented to him in each scenario.
An example of this can be seen in Figure 7.
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Fig. 7 Example of the functionality of the Exercises category.

As has been mentioned, one of the main elements of the software is the manipulation of the circles. Figure 8 shows an
example of the functionality of the programmed sensor (left hand), which allows the red circle to stay inside the stage at
all times and until the user is positioned on an object contained in the interface that is present, it will emit a sound of a
Mayan word accompanied by its corresponding writing respecting a one second time interval.

Fig. 8 Example of the code implemented in a category.
I\V.CONCLUSIONS

The impact of information and communication technologies in our environment is increasing, therefore the importance
of the contribution to the development of essential tools in the classroom such as educational software. At present, the
impact of ICTs is increasing and one of its most important improvements is the way in which people can interact with
them. Interactivity is the ability to respond contingently to the actions of users, which in this case are students. The term
"interactivity", therefore, can be used in two ways: to describe technical interactivity (the way in which technology serves
as an interface between the user and the study material), and to refer to pedagogical interactivity, which is in itself a
teaching strategy. To improve classroom interactivity the proposed software can be exploited in classrooms as a didactic
strategy for the teaching-learning process of students.

The basic tool presented in this work can be used as a teaching-learning strategy in the educational field to develop
learning environments. This software is innovative and an excellent option as a methodological tool as it helps to
invigorate the use of the Mayan language; this based on the crucial fact of preserving it and promoting community identity
and community heritage by changing the traditional way of learning in the classroom in order to enable students to be
more autonomous in the exploitation of technological tools.

As a future work of this project, the software will be evaluated by observing the behavior of students in the interaction
with it and with the Kinect sensor as a teaching support tool in the development of skills.
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