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ABSTRACT 
This study investigates user interactions within augmented reality (AR) applications 
designed for campus visualization in Universitas Trilogi, utilizing the User Experience 
Questionnaire (UEQ) methodology. Despite the increasing integration of AR 
technologies in education, research on user experience remains scarce, particularly 
regarding the effectiveness of markerless tracking methods. Prior studies have largely 
focused on the technical development of AR applications, neglecting user perception and 
engagement.  The effectiveness, usability, and overall satisfaction of AR applications in 
educational environments. This research involved a sample of 110 students from the 
Department of Informatics at Universitas Trilogi and addresses this gap by providing 
empirical data on user experience, revealing average UEQ scores of 1.77 for Stimulation, 
1.77 for Efficiency, 1.72 for Dependability, suggesting that users find the application 
engaging and capable of facilitating task completion with ease. 1.57 for Perspicuity, 1.57 
for Attractiveness, indicating that the application is relatively easy to use and visually 
appealing, and 1.40 for Novelty, need for further innovation to enhance user engagement 
on a scale ranging from -1 to 2.5. These scores suggest a medium to high level of user 
satisfaction and engagement. The findings underscore the importance of prioritizing user 
experience in AR applications, indicating their potential to enhance educational 
engagement and satisfaction. 
  
Kata Kunci : Augmented Reality, User Experience Questionnaire, Campus Visualization, 
UEQ Analysis
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CHAPTER I. INTRODUCTION 

1.1 Background of Study 

 

1.2 Background of Study 

. Advances in digital technology have significantly transformed the educational 

landscape, particularly through the integration of immersive technologies such as 

Augmented Reality (AR) [1]. AR enables the overlay of digital information onto the 

physical environment, allowing users to interact with virtual objects in real time. In 

higher education, AR has been increasingly adopted to support interactive learning, 

spatial understanding, and information visualization, including applications for campus 

navigation and visualization. These capabilities are especially relevant for universities 

seeking to enhance student engagement and improve access to institutional information 

through innovative digital media. Despite the growing adoption of AR in educational 

contexts, much of the existing research has predominantly emphasized technical 

development aspects, such as system architecture, rendering techniques, and tracking 

accuracy. Comparatively less attention has been given to evaluating how users perceive 

and experience these applications. In particular, studies that systematically examine user 

experience in AR applications utilizing markerless tracking remain limited. Markerless 

AR[2],[3], which allows users to interact with digital content without relying on 

predefined markers, offers greater flexibility and a more natural interaction experience; 

however, its effectiveness from the user’s perspective has not been sufficiently explored. 

 

User experience plays a critical role in determining the success and sustainability of 

educational technologies. An AR application that is technically advanced may fail to 

achieve its intended impact if it is perceived as difficult to use, inefficient, or 

insufficiently engaging. Therefore, understanding user perceptions related to usability, 

efficiency, attractiveness, and stimulation is essential to ensure that AR applications 

effectively support learning and information dissemination[4],[5]. Systematic evaluation 

of these aspects can provide valuable insights into how AR systems can be optimized to 

better meet user needs. In the context of Universitas Trilogi, the development of an AR-

based campus visualization application presents an opportunity to enhance how students 

interact with and understand their campus environment. However, without empirical 
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evaluation of user experience, it is difficult to determine whether the application 

effectively delivers its intended benefits. To address this gap, this study proposes the use 

of the User Experience Questionnaire (UEQ) as a standardized and validated instrument 

for assessing multiple dimensions of user experience[6],[7]. 

 

By investigating user experience through the UEQ framework, this study aims to provide 

empirical evidence regarding the perceived quality of an AR campus visualization 

application. The findings are expected to inform future design and development 

improvements, support the effective integration of AR in educational environments, and 

contribute to the growing body of research on user experience evaluation in augmented 

reality technologies. 

 

1.3 Problem Identification 

The problem identification of this proposed research is as follows:: 

 

1. The integration of augmented reality (AR) applications in higher education has 

increased, particularly for purposes such as campus visualization and interactive 

information delivery. However, many AR-based educational applications are 

developed with a primary focus on technical functionality, while systematic 

evaluations of user experience are often overlooked. As a result, there is limited 

empirical evidence regarding how users perceive the usability, efficiency, 

engagement, and overall quality of these applications. 

 

1.4 Purpose of Research 

The purpose of this research is to analyze user experience in an augmented reality 

(AR) based campus visualization application at Universitas Trilogi using the User 

Experience Questionnaire (UEQ)[8]. Specifically, this study aims to evaluate users’ 

perceptions across the six UEQ dimensions Attractiveness, Perspicuity, Efficiency, 

Dependability, Stimulation, and Novelty. Through this analysis, the research seeks to 

obtain a comprehensive understanding of the usability, effectiveness, engagement level, 

and innovative qualities of the AR application from the users’ perspective[9]. The results 

of the UEQ analysis are expected to provide empirical insights that can serve as a basis 
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for improving the design and implementation of AR applications in educational 

environments.  

1.5 Research Output 

The research output is as follows : 

a. Internasional Conference Indexed in IEEE Xplore  
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CHAPTER II. RELATED WORKS 

2.1 Augmented Reality in Educational Environments 

Augmented Reality (AR) has been widely recognized as a promising technology for 

enhancing learning experiences in higher education. By integrating virtual elements into 

real-world environments, AR enables interactive visualization, spatial understanding, and 

contextual learning. In educational settings, AR has been applied to various domains, 

including laboratory simulations, engineering visualization, medical training, and 

campus navigation. Studies have shown that AR can increase student engagement, 

improve motivation, and support experiential learning by allowing users to interact 

directly with digital content in a physical context. 

Recent developments in AR technology have shifted from marker-based approaches to 

markerless tracking techniques. Markerless AR leverages device sensors, computer 

vision, and spatial mapping to detect surfaces and objects without requiring predefined 

markers. This approach offers greater flexibility and a more natural user interaction 

experience, making it particularly suitable for applications such as campus visualization. 

However, while markerless AR enhances technical capability and realism, its success in 

educational contexts depends heavily on how users perceive and interact with the system. 

2.2 User Experience Evaluation in AR Applications 

User experience (UX) is a critical factor in determining the effectiveness and acceptance 

of interactive systems, including AR applications. UX encompasses not only usability 

but also emotional responses, engagement, efficiency, and perceived value during 

interaction. In the context of AR-based learning tools, a positive user experience is 

essential to ensure sustained use and meaningful interaction. 

Several studies have highlighted that technically advanced AR applications may fail to 

achieve their intended educational impact if users perceive them as difficult to use, 

inefficient, or visually unappealing. As a result, evaluating user experience has become 

increasingly important alongside performance and functional testing. UX evaluation 

allows researchers and developers to identify strengths and weaknesses of an application 

from the user’s perspective and to guide iterative improvements. 
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Despite this importance, many AR studies still prioritize system development and 

performance metrics, such as tracking accuracy and rendering quality, while offering 

limited empirical analysis of user experience. This gap is especially evident in AR 

applications developed for non-instructional purposes, such as campus visualization, 

where user engagement and satisfaction play a central role. 

2.3 User Experience Questionnaire (UEQ) 

The User Experience Questionnaire (UEQ) is a standardized and widely used instrument 

for measuring user experience in interactive systems. UEQ is designed to capture both 

pragmatic and hedonic aspects of user experience through six dimensions: Attractiveness, 

Perspicuity, Efficiency, Dependability, Stimulation, and Novelty. These dimensions 

provide a comprehensive evaluation of how users perceive a system in terms of usability, 

clarity, reliability, engagement, and innovation. 

UEQ has been applied in various domains, including software applications, mobile 

systems, e-learning platforms, and immersive technologies. Previous studies have 

demonstrated that UEQ is effective in identifying usability issues and emotional 

responses in a relatively short time, making it suitable for evaluating emerging 

technologies such as AR. Its standardized scale also allows results to be compared across 

different systems and studies. 

However, the application of UEQ specifically in markerless AR-based campus 

visualization systems remains limited. Most existing UEQ-based AR studies focus on 

learning content delivery or instructional simulations, leaving a gap in understanding how 

users experience AR applications designed for spatial exploration and informational 

purposes within university environments. 

2.4 Research Gap 

Based on the review of related work, it can be concluded that while AR 

technologyparticularly markerless ARhas strong potential in higher education, empirical 

evaluations of user experience are still insufficient. There is a lack of studies that 
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systematically analyze user experience using standardized instruments such as UEQ, 

especially in the context of campus visualization applications. 

Therefore, this research addresses this gap by proposing a UEQ-based evaluation of a 

markerless AR campus visualization application at Universitas Trilogi. By focusing on 

user perceptions across multiple UX dimensions, this study aims to contribute empirical 

evidence to the literature and provide practical insights for the development and 

improvement of AR applications in educational environments. 
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CHAPTER III. METHOD 

3.1 Research Design 

This study adopts a quantitative research design aimed at evaluating user experience in 

an augmented reality (AR)–based campus visualization application. A quantitative 

approach is chosen to enable systematic measurement and analysis of user perceptions 

using a standardized instrument. The research focuses on assessing multiple dimensions 

of user experience through structured data collection and statistical analysis. 

3.2 Research Object 

The object of this research is a markerless augmented reality campus visualization 

application developed for Universitas Trilogi. The application allows users to explore 

and interact with digital representations of campus buildings and environments without 

the use of physical markers. The AR system is designed to support spatial understanding 

and interactive information access within the campus context. 

 

3.3 Participants 

The research participants will consist of students from the Department of Informatics at 

Universitas Trilogi. Students are selected as respondents because they represent the 

primary users of the campus environment and are familiar with mobile technology usage. 

Participation in the study will be voluntary, and respondents will be required to interact 

with the AR application before completing the evaluation questionnaire. 

 

3.4 Research Instrument 

Data will be collected using the User Experience Questionnaire (UEQ) as the primary 

research instrument. UEQ is a standardized questionnaire designed to measure user 

experience across six dimensions: 

 Attractiveness – overall impression of the product 

 Perspicuity – ease of understanding and learning 

 Efficiency – ability to complete tasks with minimal effort 
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 Dependability – feeling of control and predictability 

 Stimulation – level of excitement and motivation 

 Novelty – perceived creativity and innovation 

The questionnaire uses a semantic differential scale with values ranging from negative to 

positive extremes, allowing respondents to express their perceptions accurately. 

3.5 Data Collection Procedure 

The data collection process will be conducted in several stages: 

 Application Introduction 

Participants will receive a brief explanation of the AR application and its features. 

 Application Interaction 

Respondents will be asked to use the AR campus visualization application for a 

specified duration, allowing them to explore its functionalities and content. 

 Questionnaire Distribution 

After interacting with the application, participants will complete the UEQ 

questionnaire to evaluate their user experience. 

 Data Compilation 

All responses will be collected and prepared for analysis. 

3.6 Data Analysis Technique 

The collected data will be analyzed using descriptive statistical methods based on the 

UEQ analysis framework. Mean scores will be calculated for each UEQ dimension to 

identify user perceptions across pragmatic and hedonic aspects. The results will be 

interpreted using UEQ benchmark guidelines to categorize the user experience levels 

(e.g., low, medium, or high). 

The analysis aims to provide an overall overview of user experience and to identify 

dimensions that may require improvement in future application development. 

. 

  



13 
 

CHAPTER IV. RESLUTS & DISCUSSION 
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CHAPTER V. CONCLUSION 

Based on the data presented for UEQ scales, it can be concluded that the application 
generally elicits positive user experiences across several dimensions. The mean scores 
for attractiveness (1.57), perspicuity (1.57), efficiency (1.77), and dependability (1.72) 
indicate that users find the application appealing, easy to understand, efficient, and 
reliable. Additionally, the stimulation score (1.77) suggests that the application 
successfully engages users. However, the novelty score (1.40) is notably lower than the 
other dimensions, indicating that there may be room for improvement in terms of 
creativity and innovation within the application. The findings have both practical and 
academic implications. Practically, enhancing the novelty aspect could lead to higher user 
satisfaction and engagement, which is crucial for the application's success and adoption. 
This study contributes to the understanding of user experience in augmented reality 
applications, highlighting the importance of incorporating innovative features to maintain 
user interest. Limitations of this study include a potentially homogeneous sample, as the 
data were primarily collected from the Department of Informatics, which may not reflect 
the broader user base. Future research should focus on enhancing the novelty aspect of 
the application by incorporating innovative features such as interactive elements, 
gamification, and personalized content. Additionally, expanding the sample size to 
include diverse user groups from various disciplines and backgrounds will provide a more 
comprehensive understanding of user interactions and preferences. This approach will 
not only enrich the findings but also ensure that the application meets the needs of a wider 
audience. 

 

  



21 
 

REFERENCES 

 

[1] Y. K. Dwivedi et al., “Metaverse marketing: How the metaverse will shape the 

future of consumer research and practice,” Psychol. Mark., 2023, doi: 

10.1002/mar.21767. 

[2] H. N. Hizbullah, M. F. I. Masyhuri, N. A. Santoso, F. I. Maulana, M. 

Ramadhani, and F. Permana, “Design and development learning media 

application of presidential car history at a museum in indonesia using augmented 

reality technology,” in Proceedings of 2021 International Conference on 

Information Management and Technology, ICIMTech 2021, 2021. doi: 

10.1109/ICIMTech53080.2021.9534948. 

[3] W. Ramadhan, B. Arifitama, and S. D. H. Permana, “Mobile augmented reality 

for furniture visualization using Simultaneous Localization and Mapping 

(SLAM),” IOP Conf. Ser. Mater. Sci. Eng., 2021, doi: 10.1088/1757-

899x/1098/6/062008. 

[4] M. Schrepp, “User Experience Questionnaire Handbook,” URL https//www. Res. 

net/publication/303880829{_}User{_}Experience{_}Questionnaire{_}Handbook

{_}Version{_}2.(Accessed 02.02. 2017), 2019. 

[5] M. S. Sidhu and J. Iqbal, “UX DESIGN EVALUATION OF AN AUGMENTED 

REALITY SYSTEM FOR HUMAN PHYSICAL TRAINING,” Malaysian J. 

Comput. Sci., 2021, doi: 10.22452/mjcs.sp2021no1.5. 

[6] I. D. Sabukunze and A. Arakaza, “User Experience Analysis on Mobile 

Application Design Using User Experience Questionnaire,” Indones. J. Inf. Syst., 

2021, doi: 10.24002/ijis.v4i1.4646. 

[7] A. Valerian, H. B. Santoso, M. Schrepp, and G. Guarddin, “Usability evaluation 

and development of a University Staff Website,” in Proceedings of the 3rd 

International Conference on Informatics and Computing, ICIC 2018, 2018. doi: 

10.1109/IAC.2018.8780456. 

[8] I. Darmawan, M. S. Anwar, A. Rahmatulloh, and H. Sulastri, “Design Thinking 

Approach for User Interface Design and User Experience on Campus Academic 

Information Systems,” Int. J. Informatics Vis., 2022, doi: 10.30630/joiv.6.2.997. 

[9] M. Salehudin, A. Hamid, Z. Zakaria, W. H. F. Rorimpandey, and M. Yunus, 



22 
 

“Instagram user experience in learning graphic design,” Int. J. Interact. Mob. 

Technol., 2020, doi: 10.3991/ijim.v14i11.13453. 

 


