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Abstract: Current technological developments play a crucial role in driving the tourism indus-

try, one of which is the utilization of technology. However, tourist attractions in border areas 

face challenges such as limited access to digital information and a lack of interactive media to 

present local wisdom such as history, customs, and culture. This study aims to develop and im-

plement a QR Code-based Web-based Augmented Reality (WebAR) to digitize local wisdom at 

tourist attractions, making information more engaging and accessible to tourists. The research 

methodology adopted three approaches: UCD (User-Centered Design), Agile methods, and 

TAM (Technology Acceptance Model). This platform contains the local wisdom of two tourist 

villages in the border area, namely Sebujit Village and Jagoi Babang Village. The results of test-

ing and evaluation using multiple linear regression and SEM-PLS methods on 45 respondents 

showed that the WebAR technology acceptance model was significant (F = 6.583; p < 0.001). 

User Attitude (ATU) is a key variable that significantly influences Intention to Use (BI) 

(β=0.429; p=0.001), while Ease of Use (PEOU) and Benefit (PU) indirectly influence BI 

through ATU. As additional validation, the classification test yielded an accuracy of 88.90% 

and an F1-score of 0.941, confirming that QR Code-based WebAR is effective and well-

received as a digital information and promotion medium for local wisdom in border areas. 

  

Keywords: border areas; local wisdom; qr code; tourist attractions; web augmented reality. 
 
Abstrak: Perkembangan teknologi saat ini memiliki peran penting dalam mendorong industri 

pariwisata, salah satunya dengan pemanfaatan teknologi. Namun, objek wisata di daerah 

perbatasan menghadapi tantangan seperti keterbatasan akses informasi digital dan kurangnya 

media interaktif untuk menyajikan kearifan lokal seperti sejarah, adat istiadat, dan budaya. 

Penelitian ini bertujuan untuk mengembangkan dan mengimplementasikan Web-based 

Augmented Reality (WebAR) berbasis QR Code untuk digitalisasi kearifan lokal objek wisata, 

menjadikan informasi lebih menarik dan mudah diakses bagi wisatawan. Metodologi penelitian 

mengadopsi tiga pendekatan, UCD (User-Centered Design), metode Agile, dan TAM 

(Technology Acceptance Model). Platform ini memuat kearifan lokal dua desa wisata di daerah 

perbatasan, yaitu Desa Sebujit dan Desa Jagoi Babang. Hasil pengujian dan evaluasi dengan 

metode regresi linier berganda dan SEM-PLS pada 45 responden menunjukkan bahwa model 

penerimaan teknologi WebAR ini signifikan (F = 6.583; p < 0.001). Sikap Pengguna (ATU) 

menjadi variabel kunci yang berpengaruh signifikan terhadap Niat Penggunaan (BI) (β=0.429; 

p=0.001), sementara Kemudahan Penggunaan (PEOU) dan Manfaat (PU) memengaruhi BI 

secara tidak langsung melalui ATU. Sebagai validasi tambahan, uji klasifikasi menghasilkan 

akurasi 88,90% dan F1-score 0,941, yang menegaskan bahwa WebAR berbasis Kode QR efektif 

dan dapat diterima dengan baik sebagai media informasi dan promosi digital kearifan lokal di 

wilayah perbatasan. 

 

Kata Kunci: daerah perbatasan; kearifan lokal; qr code; web augmented reality.

https://creativecommons.org/licenses/by-sa/4.0/deed.id


JURTEKSI (Jurnal Teknologi dan Sistem Informasi)       ISSN 2407-1811 (Print) 

Vol XI No 4, September 2025, hlm. 693 – 700  ISSN 2550-0201 (Online) 

DOI: http://dx.doi.org/10.33330/jurteksi.v11i4.4181 

Available online at https://jurnal.stmikroyal.ac.id/index.php/jurteksi 

 

 694  

 

INTRODUCTION 

 

Tourism, which prioritizes tourist 

destinations, continues to grow rapidly to 

boost regional and national economies. 

Each region has its own distinctive tour-

ist attractions, which are packaged in a 

way to encourage the growth of the crea-

tive economy. One way to adapt to the 

development of the creative economy is 

through the preservation of local wisdom 

[1]. The preservation of local wisdom, 

especially in border areas, can be reflect-

ed in unique and authentic history, cul-

ture, and customs. 

Unlike tourist attractions in urban 

areas, those in border areas are rich in 

unique and authentic local wisdom. Pre-

serving local wisdom is crucial for in-

creasing tourist appeal and enhancing a 

region's cultural identity. According to 

the 2023/2024 Tourism and Creative 

Economy Outlook report, one of the main 

factors driving the tourism industry is the 

use of technology, with a 43.59% impact 

[2]. 

However, there are several chal-

lenges currently being experienced, espe-

cially in border areas, namely limited ac-

cess to digital information, lack of inter-

active media to obtain information on 

local wisdom of tourist attractions, such 

as history, customs and local culture, as 

well as lack of promotion of tourist desti-

nations [3]. Tourism object management 

remains conventional, while rapid tech-

nological developments have the poten-

tial to trigger the growth of creative tour-

ism and attract tourists. 

The study of the limited use of 

Augmented Reality (AR) technology in 

tourism in border areas, which is still 

dominated by mobile app-based AR ap-

plications, presents a gap in this research. 

This gap highlights the need for light-

weight, interactive, and educational digi-

tal solutions in border areas with limited 

infrastructure. 

This issue highlights the gap be-

tween the potential of local wisdom and 

the limitations in presenting it to tourists. 

Therefore, an appropriate and widely ac-

cessible technological approach is need-

ed. AR technology projects two things: 

the virtual world and the real environ-

ment, creating both 2D and 3D displays 

[4][5]. AR technology was chosen for 

several benefits, such as accessibility or 

ease in exploring tourist attractions virtu-

ally, optimizing marketing, the sustaina-

bility of the creative tourism economy, 

and as an educational medium for learn-

ing and understanding the local wisdom 

of tourist attractions in border areas 

[6][7]. 

The AR technology developed in 

this research is Web-based Augmented 

Reality (WebAR) based on QR Code. 

WebAR is a technology developed to 

produce an AR-based platform, not an 

application or open source platform, but 

rather an AR technology concept that can 

be developed using frameworks such as 

A-Frame and AR.js [8][9]. 

The development of this platform 

refers to technological innovation that 

can provide sustainability for the creative 

economy [10] local wisdom-based tourist 

attractions use WebAR to provide inter-

active and educational media in accessing 

local history and culture. 

Previous research designed an in-

formation system for tourist attractions in 

Bengkayang Regency [11]. The research 

yielded data on tourist attractions in bor-

der areas, including waterfalls, hills, and 

man-made attractions. The research, 

however, was limited to general infor-

mation on natural attractions and lacked 

local wisdom. Therefore, the proposed 

research will be supplemented with data 
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on attractions based on local wisdom, 

such as cultural or educational tourism. 

Previous research related to AR 

technology. This research discussed the 

development of AR technology focused 

on tourism with local wisdom using the 

MAKAR application [12]. This study 

tested AR technology in the MAKAR 

application. The results showed that the 

MAKAR application can be applied to 

create interactive visualizations com-

bined with local wisdom of tourist attrac-

tions in border areas. However, there 

were obstacles related to delays in dis-

playing AR visualizations on certain 

smartphones. This study aims to mini-

mize the obstacles encountered in previ-

ous studies by developing a QR Code-

based WebAR without the need for addi-

tional applications. 

Further research will discuss the 

design of AR technology that is not too 

excessive, but can provide details related 

to the local history and culture of tourist 

attractions [13]. The research conducted 

refers to previous research to produce 

WebAR that not only provides an inter-

active experience but also provides edu-

cational information related to the local 

wisdom of tourist attractions. 

Previous research also discussed 

the exploration of QR code-based We-

bAR technology [14]. The study explains 

that QR Code-based WebAR has been 

developed in various cases, including in-

teractive and educational local wisdom. 

Virtual technologies such as WebAR will 

continue to be developed and developed 

in the future, so based on this, the re-

search will develop WebAR for the digi-

talization of local wisdom of tourist at-

tractions as an application of virtual 

technology in the future. Other studies 

also explain that WebAR technology can 

provide an interesting experience for us-

ers and increase user confidence in the 

real environment [15][16][17]. 

 

 

METHOD 
 

The stages of this research include 

planning, WebAR design, implementa-

tion, testing and evaluation, and the final 

result, a WebAR platform. The research 

flow can be seen in Image 1. 

 
Image 1. Research Flow 

 
Planning 

The initial activity undertaken in 

this research was problem identification. 

The needs analysis process aimed to col-

lect data related to Cultural and Histori-

cal Heritage, Arts and Crafts, Traditions 

and Ceremonies, and Local Cuisine in the 

border region. The needs analysis process 

included a User-Centered Design (UCD) 

approach. 

 

WebAR Design 

The WebAR design process con-

sists of UI/UX design. The design pro-

cess is crucial because it determines the 

development of WebAR for digitizing 

local wisdom at tourist attractions in bor-

der areas. The UI/UX design is tailored 

to user needs and prioritizes ease of ac-

cess. This UI/UX design also refers to the 

UCD approach and can be designed 

based on needs analysis. 
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Implementation 

The implementation process begins 

with the development of initial WebAR 

features, referring to UI/UX design, 

which is carried out in stages. The im-

plementation of QR Code-based WebAR 

development for the Digitalization of Lo-

cal Wisdom in Border Areas uses the A-

Frame and AR.js frameworks. After We-

bAR is successfully implemented, it is 

necessary to ensure feature suitability so 

that it remains flexible to changes. If 

there is still a need for additions or reduc-

tions in WebAR features, the implemen-

tation phase allows for adjustments. Both 

processes include a problem-solving ap-

proach using the Agile method. 

 

Testing and Evaluation 

At this stage, researchers ensure 

that the developed WebAR platform 

meets needs and provides ease of access. 

At this stage, trials will be conducted 

with the public and tourists to obtain 

feedback and measure effectiveness and 

efficiency within the specified sample 

size. This testing and evaluation phase 

uses the TAM approach. The testing and 

evaluation in this study utilize multiple 

linear regression analysis and SEM-PLS, 

as well as accuracy and F1 score tests. 

The formulas for calculating accuracy 

and F1 score are as follows. 

 

 
 

Results 

The output of this research is a QR code-

based WebAR for digitizing local wis-

dom of tourist attractions in border areas, 

which can be openly accessed by the 

public and tourists. Through this WebAR 

development, the public and tourists can 

access digital information and gain inter-

active and educational experiences of lo-

cal wisdom of tourist attractions in bor-

der areas, as well as serve as a promo-

tional medium for tourist destinations in 

border areas. 
 

 

RESULTS AND DISCUSSION 
 

This research develops a web-based 

augmented reality (AR) representation of 

local wisdom of tourist attractions in 

border areas as a form of tourism devel-

opment. The AR design requires photo-

graphs and 3D designs to be used and 

input into the A.Frame framework and 

AR.js library. 

This WebAR research is QR Code-

based, allowing AR to be executed when 

the camera is pointed at a code that has 

been customized with markers created in 

the .patt format. The .patt file format it-

self can be created using a dedicated 

website to support AR development. 

The initial webAR feature devel-

opment was designed to be simple and 

user-friendly. Furthermore, the initial 

webAR feature development was flexible 

and adaptable to changes as needed. We-

bAR developers developed QR codes or 

markers, supported by a simple AR dis-

play through the markerless concept. 

Markers can be used when users have a 

code created and will be present at the 

tourist attraction. Markerless displays, on 

the other hand, are simple AR displays 

that can appear without a code, providing 

an immersive experience for users not 

present at the attraction. The developed 

webAR also features narratives for each 

AR object, adding value to preserving 

local wisdom and culture.  

The Web-based Augmented Reality 

display that has been built has a homep-

age display and has the option to display 

2 tourist attractions based on the Sebujit 
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tourist village and the Jagoi Babang tour-

ist village. 
 

 
Image 2. WebAR Home View 

Image 2 displays two tourist attrac-

tions: Sebujit Village and Jagoi Babang 

Village. Each village has two attractions: 

traditional houses and unique rituals. 

Each village is also equipped with mark-

ers and markerless displays. Markerless 

displays are used by scanning codes 

within the tourist attraction area, while 

markerless displays simple AR displays 

when the user does not have a code or is 

not present at the attraction. The follow-

ing is a webAR display running via a lap-

top webcam: 

 

 

Table 1. Results of QR Code-Based Web-Based Augmented Reality 

Information 
Border Area Tourism Village 

Sebujit Village Jagoi Babang Village 

WebAR Results of 

Traditional Houses 

with QR Code 

  

WebAR Results of 

Traditional Rituals 

with QR Codes 

  
WebAR results of 

Traditional Houses 

without QR Code 

(available on the 

WebAR link)   

WebAR Results of 

Traditional Rituals 

without QR Code 

(available on the 

WebAR link) 
  

 

Table 1 shows a display of Marker-

based and Markerless webAR. Marker-

based or QR code-based AR will produce 

a display similar to the one shown in the 

table when the camera is pointed at the 

code corresponding to the object. AR 

with a built-in 3D design appears and is 

placed on paper containing a QR code 

that functions as a marker. Meanwhile, 

markerless AR displays a simple AR 

similar to marker AR, the only difference 

being that the simple 3D AR appears di-

rectly without a QR code. 

This research differs from previous 

studies, particularly in terms of ease of 

access to QR Code-based Web-based 
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Augmented Reality for Digitizing Local 

Wisdom. Tourist Attractions in Border 

Areas can be accessed simply by having 

a link without having to install an appli-

cation, as in previous studies. Although 

this system seems to have to be built 

from scratch, its function as a digitization 

of local wisdom is more specific than 

simply creating augmented reality with-

out a specific purpose. 
 

Testing and Evaluation 

The testing and evaluation process 

in this study used the Technology Ac-

ceptance Model (TAM). TAM testing 

and evaluation are based on four aspects: 

Perceived Usefulness, Perceived Ease of 

Use, Attitude Toward Using, and Behav-

ioral Intention to Use. Testing and evalu-

ation were conducted by creating a ques-

tionnaire containing questions referring 

to the four aspects of the TAM method. 

The summary model results can be seen 

in the following Image: 

 
Image 3. Summary of Multiple Linear 

Regression Model 
 

Image 3 is a summary of the multi-

ple linear regression model obtained 

based on questionnaire data with the x 

variable consisting of 3 aspects, namely 

the PU, PEOU, and ATU aspects and the 

y variable the BI aspect. The test results 

show that the regression model is simul-

taneously significant (F = 6.583; p < 

0.001) with an R² value of 0.325 and an 

Adjusted R² of 0.276. This means that the 

independent variables are able to explain 

27.6% of the variation in BI, while the 

remaining 72.4% is explained by other 

factors outside the model. Partially, only 

the ATU variable has a significant effect 

on BI (β = 0.429; p = 0.001). Meanwhile, 

PU (β = 0.251; p = 0.168) and PEOU (β 

= –0.048; p = 0.785) do not have a signif-

icant effect. 

In addition to testing and evalua-

tion using multiple linear regression 

analysis, this study also used SEM-PLS 

to validate indicators, test the strength of 

relationships between constructs, and 

identify the main factors driving technol-

ogy acceptance. The SEM-PLS results 

can be seen in Image 3. 

 
Image 4. Path Diagram (Structural & 

Measurement Model) in SEM-PLS 
 

Image 4 shows the results of SEM-

PLS analysis in the form of a path dia-

gram. All indicators in the constructs of 

Perceived Usefulness (PU), Perceived 

Ease of Use (PEOU), Attitude Toward 

Using (ATU), and Behavioral Intention 

(BI) have high and significant loading 

values, so they can be said to be valid in 

representing their constructs. In the struc-

tural model, the relationship between 

PEOU and PU shows a path coefficient 

of 0.439 with a p-value of 0.13, so it is 

not significant. This indicates that ease of 

use does not directly affect perceived 

usefulness. However, PEOU has a signif-

icant effect on ATU (β = 2.128; p = 

0.02), which means that the easier the 

system is to use, the more positive the 

user's attitude towards using it. PU has a 

positive effect on ATU with a coefficient 

of 1.405 and a p-value of 0.07. Although 

the direction of the effect is positive, this 

significance value is still at a marginal 
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level, so the contribution of perceived 

usefulness to user attitudes is not strong 

enough. Meanwhile, ATU significantly 

influenced BI (β = 0.748; p < 0.01). This 

means that users' positive attitudes to-

ward the system are the main factor driv-

ing behavioral intentions to use the sys-

tem. In addition to multiple linear regres-

sion analysis and SEM-PLS, this study 

also includes a classification model test 

for additional validation. 
 

 
Image 5. Accuracy Test Results and F1 

Score. 

The classification model test results 

show an accuracy of 88.9% and an F1 

score of 0.941, indicating strong predic-

tive ability. These findings are consistent 

with the results of multiple linear regres-

sion and SEM-PLS, where the ATU vari-

able was shown to be the dominant factor 

influencing BI. 
 
 

CONCLUSION 
 

The research that has been con-

ducted, namely the development of web-

based augmented reality based on qr code 

for digitalization of local wisdom of tour-

ist attractions in border areas using mul-

tiple linear regression analysis and SEM-

PLS provides positive results in the ac-

ceptance of WebAR technology. Multiple 

linear regression analysis shows a signif-

icant model (F = 6.583; p < 0.001) with 

an Adjusted R² value of 0.276, which 

means that the variables of benefits (PU), 

ease of use (PEOU), and attitude (ATU) 

are able to explain 27.6% of the variation 

in usage intention (BI). Partially, only 

user attitudes (Attitude Toward Using – 

ATU) have a significant effect on BI 

(Behavioral Intention to Use) (β = 0.429; 

p = 0.001). The SEM-PLS results 

strengthen the multiple linear regression 

analysis by showing that PEOU has a 

significant effect on ATU (β = 2.128; p = 

0.02), PU has a positive effect on ATU 

but is marginally significant (β = 1.405; p 

= 0.07), and ATU has a significant effect 

on BI (β = 0.748; p < 0.01). The ques-

tionnaire scores on ATU and BI aspects 

ranged from 4–5 on a Likert scale, indi-

cating high acceptance. Thus, user atti-

tudes are key variables mediating the in-

fluence of PU and PEOU on BI, making 

QR Code-based Web-based Augmented 

Reality effective as an information medi-

um and promotion of local wisdom that 

attracts tourists to border areas. The clas-

sification model test results showed an 

accuracy of 88.9% and an F1 score of 

0.941, indicating strong predictive abil-

ity. These findings are consistent with the 

results of multiple linear regression and 

SEM-PLS, where the ATU variable was 

shown to be the dominant factor influ-

encing BI. 
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