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ABSTRACT

Virtual worlds can be considered immersive e-learning environments, whose characteristics of interac-
tivity, immersion, and collaboration can be applied in different areas of teaching, such as in the field of 
sciences. In this way, this chapter presents the construction of a virtual world to aid in the teaching of 
sciences in which different types of learning materials and simulations were developed in the OpenSim 
platform. A group of sixth grade students used the immersive environment for a semester, being evalu-
ated their learning through a pre- and posttest applied together with an analysis of their learning styles, 
being realized a correlation between the results obtained. Added to this, usability assessments with 
interviews about the environment was applied. The results demonstrated the potential of virtual worlds 
to contribute to the adaptation of the different learning styles in a class and their contribution to the 
improvement of the learning process.
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INTRODUCTION

The expansion of hardware and software resources in the last decades allowed a wide range of initiatives 
in different fields of knowledge, using specific tools and software. Education is one of these areas. The 
creation and adaptation of different types of systems and methodologies favored the incorporation of 
Information and Communication Technologies into the students and teachers’ lives.

In this scenario, one of the teaching methods that has been adopted as alternative is e-Learning, which, 
according to Clark and Mayer (2011), can be defined as instructions delivered on a digital device (such 
as, desktop computers, laptops, tablets or smartphones), that is intended to support learning.

Among the alternatives that are included in the educational scenario, there is the approach of immer-
sive e-Learning environments, also known as Metaverse or Virtual Worlds (VW). Bainbridge defined it 
as a persistent online environments (i.e., continue to exist even after users leave it and the changes made 
by them are in a permanent way) generated by computer, where people can interact, whether for work 
or leisure, comparable to the real world (BAINBRIDGE, 2010, p. 1).

Pardo et al. (2014) pointed out that some characteristics of the VW, such as the ease of use, col-
laborative nature and attractiveness found in the 3D resources, which provide a new and exciting sense 
of immersion to users. The creation of immersive environments focused on education requires several 
factors to be considered, e.g., educational goals and teaching strategies well defined, based on learning 
theories, user-friendly design and objects able to encourage interaction and collaboration between users 
(HERPICH et al., 2014). This autonomy provided to students can assist in developing their own actions 
and investigations about the concepts approached during an education activity, based on the features 
present in a 3D environment.

The use of different types of multimedia resources, such as videos, slides, texts, images, questions 
and links, opens a wide range of possibilities to apply these resources to educational activities in the 
VW. The communication using chat also fosters the exchange of information between users, and the 
settlement of doubts.

Nelson and Erlanderson (2012) understand that in a VW, the evaluation takes two ways, the first 
is the quality of the software associated with the user experience and the second is the student’s way 
of learning regarding the use of VW. Aspects related to the Human-Computer interface need to be 
considered in the development of VW, since it is a highly interactive environment with large amount 
of information and 3D objects, which need to be analyzed and constructed properly so as not to cause 
cognitive overload to the users.

As explained by Bouda (2012), the development of the VW should have user-centered design, and 
should be built in such way, that highlights the most important information first, paying attention to avoid 
information’s that diverts the user’s attention from the goal to be achieved. At this point, the evaluation 
of usability and collection of quantitative and qualitative information from users becomes fundamental, 
so that a process of continuous improvement can be adopted.

Another point to take into consideration is the analysis of the user’s individual preferences and how 
the process will be conducted during the interaction in the VW. The individual analysis of each student 
is essential for the identification of their learning trajectories, reinforcing the need to identify each stu-
dent’s learning styles.

Felder (1993) understands learning styles as dominant preferences and characteristics that each 
people have to receive and process information. For Felder and Henriques (1995), the ways, in which, 
an individual characteristically acquires, conserves, and retrieves information is collectively termed 



 

 

23 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/analysis-of-users-in-an-immersive-environment-

for-teaching-science/224688

Related Content

Framework for Stress Detection Using Thermal Signature
S. Vasavi, P. Neeharica, M. Poojithaand T. Harika (2018). International Journal of Virtual and Augmented

Reality (pp. 1-25).

www.irma-international.org/article/framework-for-stress-detection-using-thermal-signature/214986

Online Recreation and Play in Organizational Life: The Internet as Virtual Contested Terrain
Jo Ann Oravec (2001). Our Virtual World: The Transformation of Work, Play and Life via Technology  (pp.

124-140).

www.irma-international.org/chapter/online-recreation-play-organizational-life/27933

Look of Life: The Wonder Therapy
Vittoria Sichi, Giacomo Ercolani, Luca Franchini, Luca Golfari, Silvia Varani, Daniela Rizzoli, Raffaella

Pannutiand Daniele Roganti (2019). Virtual and Augmented Reality in Mental Health Treatment (pp. 262-

270).

www.irma-international.org/chapter/look-of-life/215833

Motion Cueing Algorithms: A Review: Algorithms, Evaluation and Tuning
Sergio Casas, Ricardo Olandaand Nilanjan Dey (2017). International Journal of Virtual and Augmented

Reality (pp. 90-106).

www.irma-international.org/article/motion-cueing-algorithms-a-review/169937

The Effect of Augmented and Virtual Reality Interfaces in the Creative Design Process
Tilanka Chandrasekeraand So-Yeon Yoon (2018). International Journal of Virtual and Augmented Reality

(pp. 1-13).

www.irma-international.org/article/the-effect-of-augmented-and-virtual-reality-interfaces-in-the-creative-design-

process/203064

http://www.igi-global.com/chapter/analysis-of-users-in-an-immersive-environment-for-teaching-science/224688
http://www.igi-global.com/chapter/analysis-of-users-in-an-immersive-environment-for-teaching-science/224688
http://www.irma-international.org/article/framework-for-stress-detection-using-thermal-signature/214986
http://www.irma-international.org/chapter/online-recreation-play-organizational-life/27933
http://www.irma-international.org/chapter/look-of-life/215833
http://www.irma-international.org/article/motion-cueing-algorithms-a-review/169937
http://www.irma-international.org/article/the-effect-of-augmented-and-virtual-reality-interfaces-in-the-creative-design-process/203064
http://www.irma-international.org/article/the-effect-of-augmented-and-virtual-reality-interfaces-in-the-creative-design-process/203064

