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Abstract 
In the 21st century, globalization and digital transformation have 
changed life patterns significantly. Digital technology is now at the center 
of almost all aspects of life, including the education sector in Indonesia. 
Technological skills and readiness to face the job market demands are 
critical. Vocational education, including vocational schools, aims to 
equip students for global market competition but continues to encounter 
obstacles in enhancing the quality and relevance of its programs. The 
proposed solution is the development of flipbook- based learning media 
with Augmented Reality (AR) to increase student engagement and skills 
in this digital era. This study employed a pre-experimental design with a 
one-group pretest-posttest approach, involving a population of 149 
vocational school students from West Java. The research results show 
that using Flipbook with AR produces an N-gain score of 74.3%. With 
this N-gain value, the VocAR-Flip model effectively improves vocational 
school students' learning outcomes, especially in academic achievement 
and conceptual understanding. This research can contribute to 
developing more interactive and efficient learning technology for future 
education. 
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Introduction

The era of globalization marks the 21st century; there are significant changes in life patterns 
compared to the previous century. This condition is in line with the current era of digital 
transformation, where digital technology is at the center of almost all aspects of life (Faidlatul 
Habibah & Irwansyah, 2021; Özdemir et al., 2021; Plekhanov et al., 2023). Rapid adaptation and 
competitive skills in seeking job opportunities are significant in this digital transformation era 
(Trenerry et al., 2021). Information technology has become the main foundation of human life, 
including in the education sector in Indonesia (Amitkumar Dudhat & Ardi, 2023; Mirfani, 2019; 
Wahyu Widodo et al., 2021). Strong skills, especially those related to technology, are needed. In 
the world of work, prospective workers must have mature readiness (Fasbender et al., 2023; 
Irfansyah et al., 2023; D. H. Ismail et al., 2023). Therefore, individuals must thoroughly prepare 
themselves to face technological changes and ever-changing market demands (Popov, 2023; 
Rahmawati & Nurachadija, 2023). In addition, according to (A. A. Ismail & Hassan, 2019; Popov, 
2023) educational institutions, primarily vocational education, must ensure that their graduates are 
ready to face these challenges by developing relevant skills to compete in the digital era. 

Vocational education, as implemented in Vocational High Schools (SMK), is a particular 
type of education designed to prepare students toc enter the world of work (Fania et al., 2024; 
Kaenong et al., 2023; Rahayu et al., 2024; Wijaya et al., 2024; Ye et al., 2024). The primary goal of 
this education is to equip students with the skills required for success in the global market, 
including industries and the workforce, and to help them become professionals in their vocational 
areas (Diao & Hedberg, 2020). Vocational schools face the challenge of organizing students to 
develop skills that improve their quality of life, expand their abilities, and start businesses 
(Nduwimana & Sindayigaya, 2023). This challenge is to the goals of SMK, which include three 
career paths: Work, Continuing Education, and Entrepreneurship, often referred to as BMW 
(Pratama et al., 2022; Santika et al., 2023). 

On the other hand, there is still an urgent need to strengthen the role of vocational schools 
in producing medium-skilled workers. Limited skills among vocational school graduates often 
result in low productivity (Choi et al., 2019), leading to high unemployment rates among those 
who have just entered the job market. Based on datafrom the Indonesian Central Statistics Agency 
(BPS), as of February 2023, the unemployment rate among vocational school graduates had 
reached 9.6%, the highest when compared to other educational levels. This indicates the necessity 
of enhancing the quality and relevance of vocational education to ensure that vocational school 
graduates are better equipped and more competitive in the workforce (Indrawati & Kuncoro, 2021; 
Kovalchuk et al., 2022). 

Currently, industry and the world of work require competent workers who can compete to 
produce high-quality products. Therefore, industry and the world of work must be more careful 
in selecting prospective workers who suit the required skills. The demand for skilled and 
competent human resources is increasing now and in the future (Piwowar-Sulej, 2021). However, 
various factors, such as vocational school students' lack of interest in learning, cause concentration 
problems, which hurt the mastery of skills expected from graduates (Nupiah et al., 2022). 

One factor that influences low interest and learning achievement among vocational school 
graduates is less than ideal and interactive learning media (Rachmadtullah et al., 2019; Sabitri, 
Rahayu, et al., 2024). Several methods, such as PowerPoint presentations and modules, often need 
to support an optimal learning process more effectively (Sabitri, Meirawan, et al., 2024). Therefore, 
the author proposes that this research's solution is the development of virtual-based learning 
media, namely flipbooks equipped with Augmented Reality (AR), called VocAR-Flip (Vocational 
Augmented Reality with Flipbook). This innovation is designed to meet student needs and face 
the challenges and demands that arise in the era of digital transformation. By utilizing the latest 
technology, this solution aims to increase student engagement and skills amidst the rapid changes 
occurring in the world of education (Chiu, 2023; Okoye et al., 2021). 
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Flipbooks, as simple interactive media, can improve student learning motivation (Bunari et 
al., 2024; P. Oronce & O. Manalo, 2021). Conversely, Augmented Reality (AR) is a technology that 
enables virtual objects to be projected into a real-world environment (Ahmad et al., 2022; Fitria, 
2023). Flipbooks and augmented reality (AR) are combined in this media to give teachers and 
students an interesting and interactive learning environment. The flipbook is the primary tool used 
to provide educational content in both digital and physical forms in an eye-catching visual style 
(Setiyani & Purwati, 2025). Only specific areas of the flipbook that are thought to need more 
explanations or illustrations have AR trigger elements (markers) attached to them. Additional 
material, such as 3D animations, films, interactive simulations, or illustrative audio, will show up 
on the screen of the device when users scan the marker with smartphones or tablets (Yelianti et 
al., 2020). This combination helps teachers present material more effectively without taking away 
from the learning experience and enables students to comprehend difficult concepts through an 
immersive visual experience (Yosintha et al., 2024). This research focuses on applying flipbooks 
with AR as a learning tool in vocational schools, especially in vocational schools, considering that 
vocational school students need essential practical skills in the digital transformation era (Saari et 
al., 2021). This research aims to determine the effectiveness of Flipbook learning media with AR 
in vocational schools. The benefit of this research is that it presents alternative interactive learning 
media in flipbooks combined with AR, which can be applied to the learning process in vocational 
schools. 

During the learning process, SMK has various fields of study included in the basic 
framework and curriculum structure. One of the subjects that covers the topic of Environmental 
Occupational Safety and Health (K3LH) is Dasprog. K3LH is the responsibility of everyone who 
works, including students in practice (Perdana, 2021; Wijanarka et al., 2019). Teachers provide 
K3LH material to understand and protect students while working, both at school and at work, and 
prevent them from accidents. Therefore, K3LH is vital in vocational schools, especially when 
students interact with dangerous materials, equipment, and work environments (Sanusi et al., 
2023). Vocational school students must study K3LH material because understanding it helps them 
understand the importance of maintaining security, health, and safety in the workplace and 
preserving the environment (Bilgiç & Aytaç, 2024; Putri et al., 2024; Rizbudiani & Jaedun, 2021). 
This knowledge is essential for vocational school students before they start working. 

 
Research Methods 

This research utilized a pre-experimental approach with One-Group Pretest-Posttest design 
as shown in Figure 1, conducted at several vocational schools in West Java. The target participants 
were 10th-grade students studying elements of Occupational Safety, Health, and Environmental 
(K3LH) standards. Data collection utilized a test designed to measure student learning outcomes, 
specifically focusing on environmental, safety, and health topics.  The effectiveness of the Flipbook 
learning media with Augmented Reality (AR) was evaluated using an N-Gain analysis technique, 
comparing pretest and posttest results. The N-Gain score reflects the effectiveness of the learning 
media by assessing the improvement in learning outcomes before and after treatment.  

 

 
Figure 1.  Pre-Experiment One Group Pretest Posttest Design 
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Research Results and Discussion 

This research involved 149 students from several vocational schools in West Java. The 
research subjects were students at level X who were studying the essential elements of the 
curriculum, including material regarding Environmental Occupational Safety and Health (K3LH). 
The participants were selected based on their relevance to the study program, and the focus of this 
research was to evaluate the understanding and application of K3LH material in the context of the 
skills they were studying.  

The indicators used in the study to measure the extent to which users understand K3LH 
(Occupational Safety, Health, and Environment) material are outlined in Table 1. 
 

Table 1. 
Topic Assessment Indicator  

Workplace Safety Definition Understanding the definition and objectives 
of workplace safety 

Workplace Safety Requirements Identifying the basic safety requirements; 
Explaining the relationship between 
requirements and accident prevention 

Workplace Accidents Understanding the definition of workplace 
accidents; Explaining the types of workplace 
accidents 

Factors of Workplace Accidents Identifying factors contributing to workplace 
accidents 

Types of Workplace Accidents Analyzing workplace accidents based on their 
types 

Fire and Fire Safety Explaining the relationship between fire, fire 
safety, and workplace safety; Identifying fire 
prevention actions in the workplace 

OHS Symbols Identifying various OHS symbols; Explaining 
the meaning of the symbols in the context of 
safety 

Personal Protective Equipment (PPE) 
Criteria 

Listing the criteria for personal protective 
equipment and its types 

 
Respondents came from vocational schools in West Java from the TKP and DPIB expertise 

programs, with details of 41.6% from SMKN 1 Cibinong, 19.5% from SMKN 1 Sukabumi, and 
the rest from SMKN 5 Bandung. Respondents were chosen based on predetermined criteria 
aligned with the objectives of the study, so the results obtained could provide in-depth insight into 
the level of knowledge between students from the various schools. 
Table 2 indicates that the significance value of the normality test is 0.000. This suggests that the 
data fails to meet the normality test criteria, as the significance value is below 0.05, leading to the 
conclusion that the data is not normally distributed. Therefore, nonparametric tests will be used in 
this study for a more accurate analysis, given the data's non-normal distribution (Annisak et al., 
2024). 

Table 2. Normality Test Results 

Test 
  

Statistic 
 
df Sig. 

Statis 
tic 

 
df 

 
Sig. 

Nilai Pre Test .125 149 .000 .949 149 .000 
 Post Test .248 149 .000 .767 149 .000 
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Table 2 shows that the significance value of the normality test is 0.000. The analysis shows 
that the data fails to meet the normality test criteria, as the significance value is below 0.05, 
indicating that the data is not normally distributed. Therefore, non-parametric tests will be applied 
in this study to ensure a more precise analysis (le Cessie et al., 2020). 

 

Table 3. Homogeneity Test Results 

Levene Statistic df1 df2 Sig. 
77.337 1 296 .000 

 
In Table 3, the homogeneity test results show a Sig value of 0.000. This value indicates that 

the data fails to meet the homogeneity criteria, as the Sig value is less than 0.05.. Thus, the values 
obtained are outside the accepted limits for data homogeneity, indicating that the student data are 
not homogeneous. 

The Wilcoxon signed-rank test is a non-parametric method employed to assess differences 
in unpaired data measured on an ordinal or interval scale. Still, the data is not normally distributed 
or homogeneous (Navarro et al., 2020). This test is also known as the match pair test. 

 

Table 4. Wilcoxon Signed Ranks Test 

 
N 

Mean Rank  
Sum of Ranks 

Posttest - Pretest Negative Ranks 0a 0.00 0.00 

Positive Ranks 144b 72.50 10440.00 

Ties 5c   

Total 149   

 
Based on the data presented in Table 4, the analysis shows that 144 students experienced an 

increase in posttest scores compared to pretest scores, indicating improved learning outcomes 
after implementing the Flipbook learning media with AR. In contrast, only five students had the 
same score on the pretest and posttest, meaning there was no significant change in their learning 
results after treatment. These findings indicate that most students benefited from the intervention 
implemented, while few experienced no change in their understanding or skills  (Bailey, 2020). This 
data provides a general picture of the treatment's effectiveness in enhancing student learning 
outcomes, as well as showing variation in the intervention's impact across student groups (Huang 
et al., 2020). 

Table 5. Wilcoxon Test 

Z -10.419b 

Asymp. Sig. (2-tailed) 0.000 

 
The Wilcoxon test results in Table 5 indicate a Z value of -10.419, with an Asymp 

significance value (2-tailed) of 0.000, which is less than the alpha level of 0.05, leading to the 
rejection of H0. This shows a significant change in the research results. In other words, the 
observed differences in the data are unlikely to be due to chance alone, and the presence of a 
treatment effect can be considered accurate and significantly influencing the results. 

Following the hypothesis test with the Wilcoxon test, the n gain was assessed to evaluate the 
effectiveness of the learning media. According on the data in Table 10, the N-gain score is 0.74, 
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which means that this learning media has high effectiveness, while the N- gain percent has a value 
of 74.3%, which means it is effective. Using pre-tests and post-tests shows that student scores 
have increased after the learning process, with post-test scores being higher than pre-test scores 
(Arianti, 2024). 

N Minimum Maximum Mean Std. Deviation 
NGain_Score 149 0.00 1.00 0.7430 0.28524 

NGain_Percent 149 0.00 100.00 74.3029 28.52391 

 
Therefore, the effective implementation of the VocAR-Flip model leads to an improvement 

in student learning outcomes during the learning process, as evidenced by the analysis, which 
shows significant improvements in students' academic achievement and conceptual understanding. 
The details of the learning outcome scores before implementation and after implementation are 
visualized in Figure 2. 

 
Figure 2.  Box Plot of Pretest and Posttest Value Data 

Based on Figure 2, a notable difference exists in the score distribution between the two tests. 
In the pretest, the lowest score was 0, indicating that some participants needed to reach the 
minimum competency standard being measured. The scores on the pretest also reflected 
considerable variation, with the first quartile (Q1) being at 40, indicating that 25% of participants 
The participants were only able to reach that score or a lower one. The median, representing the 
central tendency, was 60, meaning that half of the participants scored below 60, and the other half 
scored above it (Q3) is at 80, indicating that 75% of participants obtained a score of 80 or lower, 
and only 25% achieved a score above it. The highest score, or fourth quartile (Q4), was recorded 
at 100, the maximum achievement in this pretest. 

In contrast, post-test results showed significant improvements in participants' performance. 
The minimum score increases drastically to 75, indicating an overall improvement in ability. The 
first quartile (Q1) was at 85, indicating significant improvement among participants at the bottom 
of the score distribution. The median increased to 90, indicating that half of the participants 
achieved or exceeded this figure, while the third quartile (Q3) was also at 90, indicating increasing 
consistency of performance among participants. The maximum score remains at 100, reflecting 
that although there has been a general improvement in the distribution of scores, the highest level 
of achievement remains unchanged, indicating that the maximum standard has been achieved and 
maintained by some participants. This analysis indicates a substantial score increase after the 
intervention or learning provided using VocAR-Flip. 

Flipbooks allow lesson material to be presented in an interactive and visual format, which 
can help students understand complex concepts through pictures and animations (Roemintoyo & 
Budiarto, 2021). Students can interact with content in Flipbook, such as opening pages 
independently, thus providing a more personal and dynamic learning experience (Eliyasni et al., 
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2021). With an attractive and interactive design, Flipbook can increase student engagement, which 
positively impacts information retention (Firdaus et al., 2023). Augmented Reality allows students 
to experience learning concepts in three-dimensional form that they can see and explore from 
various angles, providing a more profound understanding (Cao et al., 2023; Zulfiqar et al., 2023). 
Augmented Reality in learning creates unique and exciting experiences, which can increase 
students' motivation to learn (Khan et al., 2019; Prasetya et al., 2024). Augmented Reality can help 
explain abstract or complex concepts, such as human anatomy or natural phenomena, in a way 
that is easier to understand through direct visualization (Radu et al., 2023). Especially in K3LH 
learning, the use of augmented Reality can provide a direct picture of problem-solving that occurs 
in the field; augmented Reality allows students to learn in a realistic context, for example, seeing 
how a chemical reaction occurs in a virtual laboratory environment, which makes learning more 
relevant and accessible to remember (Garzón, 2021). Integrating Flipbook and Augmented Reality 
into the learning process can significantly improve student learning outcomes by providing a 
richer, more interactive, and practical learning experience (Abdilah & Wulandari, 2024). 
 
Conclusion  

Flipbook with Augmented Reality or VocAR-Flip has proven effective in improving 
vocational school student learning outcomes. The application of flipbook-based learning media 
with Augmented Reality has succeeded in creating a more interactive and exciting learning 
experience. The results showed that students who learned using VocAR-Flip significantly 
improved their conceptual understanding and academic achievement. The N-gain score indicates 
that using VocAR- Flip is included in the high category in improving learning outcomes. This 
media helps students understand complex subject matter more easily through visualization and 
direct interaction. Thus, VocAR-Flip can be an innovative solution for facing learning challenges 
in the digital era. In addition, the implementation of this media can be adapted by other educational 
institutions to improve the overall quality of education, strengthen students' readiness to enter the 
world of work, and encourage the development of critical and creative skills needed in a modern 
society increasingly dependent on advanced technology. 
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