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ABSTRACT

Studying complex topics in engineering, such as “Electric Circuits” and “Ohm's Laws,” frequently 
presents challenges for students and can affect their motivation. Although some technological tools are 
used for learning management, they are not always effective in fully engaging students. This study aims to 
enhance the learning experience for first-​year higher students by incorporating Augmented Reality (AR) 
technology. AR provides an interactive platform that helps students grasp and apply complex concepts 
at their own pace, supported by fuzzy logic techniques that adapt to individual learning interactions. 
Analysis using pretest-​posttest comparisons and motivation surveys reveals that integrating AR with fuzzy 
logic significantly improves learning outcomes and increases student motivation. Students who engage 
with AR to visualize and interact with abstract concepts experience greater learning gains and height-
ened emotional involvement. Therefore, AR technology stands out as a valuable tool in the classroom, 
enhancing both comprehension and student engagement in challenging subjects



1. INTRODUCTION

Technology has advanced rapidly in recent years, and education is no exception. The teaching and 
learning process has seen significant improvements with the integration of technology both inside and 
outside the classroom. In the majority of the 20th century, teaching tools were limited to the blackboard, 
pencil, and paper. Over time, however, the range of devices and support tools used in the classroom has 
expanded considerably. Over the years, several devices have been used in the classroom, including over-
head projectors, typewriters, televisions, and VHS. However, it was not until the advent of computers, 
the internet, mobile devices, and virtual classrooms that significant changes were seen.

The increasing prevalence of technology in everyday life has enabled the automation of certain tasks, 
thereby enhancing the efficiency and convenience of human activities. In the current era, the majority 
of young people are accustomed to engaging with mobile devices for extended periods. This presents 
an opportunity for educators to leverage that time by providing educational guidance.

The importance of STEM (Science, Technology, Engineering, and Mathematics) education for the 
labor market and the performance of daily activities has led to its immense popularity. One of the key 
benefits is the promotion of inclusion and integration from preschool to the professional level. This 
facilitates the enhancement of individuals' abilities, fostering a positive and complementary interaction 
with their surroundings. Consequently, it encourages citizens to become more informed and prudent in 
their decision-​making processes.

The development of logical reasoning ability is a key benefit of learning STEM-​related topics (Nur’aeni 
& Sumarmo, 2012). However, mathematics and science tend to be more complex and abstract, which 
presents a challenge for many students. They may experience difficulties in solving problems, feel frus-
trated, and consequently, obtain poor results (Halat et al., 2008). The complexity and abstraction of these 
topics often lead to confusion and apathy among students, which hinders their ability to learn effectively. 
In this case, some researchers argue that to improve students' spatial reasoning skills, learning activities 
should maintain their motivation and adapt to their knowledge and psychological conditions (Alfat & 
Maryanti, 2019; Idris, 2007) using emerging technology such as Augmented Reality.

Augmented Reality (AR) is a technology that adds digital elements such as images, videos, anima-
tions, sounds, and data to the real-​world environment (Azuma, 1997). This fusion of digital and physical 
environments enriches the user's experience by adding extra context, information, or interactive elements 
that are not physically present. This technology has been a trigger that has improved students' learning 
outcomes and has allowed them to increase their motivation while solving or learning about a given topic.

Marker-​based AR involves the use of specific markers and physical elements embedded with unique 
patterns that serve as intermediaries between the real world and the virtual environment. These markers 
are detected by a camera integrated into the mobile device. The AR engine recognizes these patterns 
and overlays virtual content on top of them, creating a mixed-​reality experience. Marker-​less AR, on 
the other hand, does not rely on physical markers. Instead, it uses sensors and components within the 
mobile device, such as GPS, accelerometer, and digital compass, to determine the device's location and 
orientation of the device. This method leverages the device’s integrated technologies to provide an ac-
curate AR experience without the need for physical markers. Most modern mobile devices are equipped 
with these sensors, making AR markerless a convenient option for users.

AR technology is potentially useful in reducing the cognitive load of students when they are engaged 
in tasks related to STEM topics. Therefore, the impact of AR on the learning outcomes and motiva-
tional state of students from Mexican public and private schools can be studied. In addition, a learning 

226



 

 

26 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/augmented-reality-learning-tool-for-learning-

electric-circuit-topics-on-engineering-students/361843

Related Content

Understanding Places Exploration and Visitation via Human Mobility Mining
Shafqat Shad, Muhammad Usman, Chandan Kumarand Hadiqa Afzal (2024). International Journal of

Intelligent Information Technologies (pp. 1-16).

www.irma-international.org/article/understanding-places-exploration-and-visitation-via-human-mobility-mining/349727

Service Oriented Architectures (SOA) Adoption Challenges
Ghassan Beydoun, Dongming Xuand Vijayan Sugumaran (2013). International Journal of Intelligent

Information Technologies (pp. 1-6).

www.irma-international.org/article/service-oriented-architectures-soa-adoption/77870

iCampus: A Connected Campus in the Ambient Event Calculus
Stefano Bromuri, Visara Uroviand Kostas Stathis (2012). Innovative Applications of Ambient Intelligence:

Advances in Smart Systems  (pp. 58-64).

www.irma-international.org/chapter/icampus-connected-campus-ambient-event/61549

Fuzzy-Based Medical Image Processing
G. R. Sinha (2015). Fuzzy Expert Systems for Disease Diagnosis (pp. 45-61).

www.irma-international.org/chapter/fuzzy-based-medical-image-processing/124442

Human-AI Collaboration in Industry 5
Dina Darwish (2024). Human-Machine Collaboration and Emotional Intelligence in Industry 5.0 (pp. 44-70).

www.irma-international.org/chapter/human-ai-collaboration-in-industry-5/351555

http://www.igi-global.com/chapter/augmented-reality-learning-tool-for-learning-electric-circuit-topics-on-engineering-students/361843
http://www.igi-global.com/chapter/augmented-reality-learning-tool-for-learning-electric-circuit-topics-on-engineering-students/361843
http://www.irma-international.org/article/understanding-places-exploration-and-visitation-via-human-mobility-mining/349727
http://www.irma-international.org/article/service-oriented-architectures-soa-adoption/77870
http://www.irma-international.org/chapter/icampus-connected-campus-ambient-event/61549
http://www.irma-international.org/chapter/fuzzy-based-medical-image-processing/124442
http://www.irma-international.org/chapter/human-ai-collaboration-in-industry-5/351555

