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Abstract 

This study aimed to design and evaluate an augmented reality (AR)-based 

psychological intervention to enhance student resilience in higher education. 

Employing the ADDIE model, the intervention included need analysis, module 

design, development, implementation, and evaluation phases. Thirty students in 

the experimental group experienced the AR-based intervention, while a control 

group received standard services. Results indicated improved resilience in the 

experimental group. This occurred because the immersive and interactive nature 

of AR allowed students to simulate academic stressors and practice real-time 

coping strategies. The findings support integrating AR with psychological 

education as a science- and technology-driven approach aligned with sustainable 

development goals (SDGs), especially goal 3 on mental health. The AR method 

presents a promising solution for supporting student well-being and emotional 

strength in academic settings. 

Keywords: Augmented reality, Higher education, Psychological resilience, 

SDGs, Technology integration. 

  



10       O. F. Anggara et al. 

 
 
Journal of Engineering Science and Technology                Special Issue 1/2026 

 

1.  Introduction 

In the digital transformation era, university students face mounting challenges that 

impact their academic performance and emotional well-being. These include high 

academic expectations, social adaptation difficulties, and increased exposure to 

digital stressors. Resilience (defined as an individual’s capacity to adapt positively 

to adversity) is now considered an essential psychological skill in navigating such 

pressures [1]. It influences self-regulation, persistence, and emotional flexibility, 

and is positively associated with subjective well-being and academic achievement 

[2]. Recent perspectives view resilience as a malleable capacity shaped by 

environmental input, including technological engagement [3]. Consequently, 

promoting resilience has become a priority for institutions committed to enhancing 

mental health as part of sustainable development goals (SDGs) [4, 5]. 

Technological tools, especially immersive platforms like Augmented Reality 

(AR), have emerged as innovative media in educational and psychological 

interventions [6-9]. Studies demonstrate that AR can enhance stress tolerance, 

emotional regulation, and learning motivation through experiential and 

personalized interactions [10, 11]. Within psychology, AR enables safe simulation 

of stress scenarios that allow users to explore adaptive strategies, making it ideal 

for emotional training and resilience development [12]. This aligns with the 

integrative model of resilience, where personalized, engaging, and context-specific 

interventions are more effective than static or didactic approaches. Furthermore, 

AR supports student-centred learning experiences that encourage cognitive 

engagement and real-time decision-making, addressing both psychological and 

educational needs. 

This study integrates science and technology through the development of an 

AR-based intervention aimed at enhancing student resilience in higher education 

settings. Using the ADDIE instructional model [13], the intervention combines 

pedagogical planning, digital design, and psychological constructs to deliver 

immersive resilience training. The novelty of this research lies in its dual 

contribution: first, it positions AR not just as an educational support tool but as a 

direct mental health interventioN.; second, it aligns technological innovation with 

the SDGs, particularly Goal 3 (good health and well-being) and Goal 4 (quality 

education). The purpose of this study is to evaluate the effectiveness of this AR-

based approach in strengthening psychological resilience among university 

students and to demonstrate its potential as a scalable solution for mental health 

challenges in academic environments. This will add new information regarding 

SDGs as reported elsewhere [14-19]. 

2. Literature Review  

The integration of AR in mental health-related contexts has gained scholarly 

attention, highlighting its effectiveness in enhancing emotional resilience, reducing 

stress, and increasing engagement in therapeutic settings. These studies 

demonstrate the diversity of AR applications, from assisting individuals with 

cognitive impairments to reducing anxiety and supporting mindfulness in 

educational environments [20-22]. Such findings emphasize the potential of AR as 

a dynamic platform for developing context-specific, immersive strategies that 

support psychological well-being. 
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While traditional resilience training typically relies on cognitive-behavioural 

methods or didactic psychoeducation, recent frameworks advocate for the use of 

interactive digital environments. Resilience is no longer perceived as a fixed trait 

but as a dynamic, learnable skill influenced by neuroplasticity and environmental 

stimuli [23, 24]. AR contributes to this process by stimulating multisensory 

engagement and experiential learning, which are known to enhance adaptive coping 

mechanisms and emotional self-regulation [25]. AR applications enable learners to 

engage in simulations that mimic high-pressure scenarios, such as academic 

deadlines or social conflicts, thereby facilitating real-time practice of problem-

solving and emotional control strategies. These immersive environments enhance 

students’ readiness to respond flexibly under stress and improve their long-term 

retention of behavioural change [26]. Moreover, AR's personalization features 

make it particularly suitable for psychological interventions. Students can choose 

coping techniques that align with their emotional styles, such as guided 

mindfulness, narrative visualizations, or interactive affirmations. These user-driven 

features foster agency and ownership in the resilience-building process, supporting 

a constructivist approach to psychological development [27]. Integrating AR into 

educational psychology also contributes to the digital transformation goals under 

SDG 4 (quality education) and the mental health targets of SDG 3 (good health and 

well-being), positioning it as both a pedagogical and humanitarian innovation. 

Thus, AR is not merely an instructional aid but a technologically advanced medium 

for enhancing emotional resilience and mental readiness among students. 

3. Research Method 

A quasi-experimental design was used to test the intervention’s effectiveness. 

Detailed information is explained elsewhere [28, 29]. Sixty students were divided 

into control and experimental groups. The experimental group received the AR-

based psychological training, while the control group accessed standard 

counselling services. Data were analysed using descriptive and inferential statistics. 

Reliability of the questionnaire was confirmed prior to analysis using established 

metrics. Detailed information on how to analyse using statistical analysis is 

reported elsewhere [30]. 

Figures 1 and 2 illustrate the AR development process following the ADDIE 

model: analysis, design, development, implementation, and evaluation [13]. 

 

Fig. 1. AR development phase based on the ADDIE model. 
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Fig. 2. ADDIE instructional model. 

4. Results and Discussion 

Figure 3 shows the flowchart of the AR application process. It begins when students 

scan a marker using their mobile device, triggering a 3D animation and audio 

overlay. If the marker is not detected, the system provides a retry prompt. This flow 

ensures that users are guided smoothly and can interact dynamically with the AR 

content. The sequential process not only supports intuitive navigation but also 

builds engagement, crucial in sustaining emotional attention and immersion during 

psychological training [25]. 

 

Fig. 3. Flowchart of AR application process. 

Figure 4 presents the interface design of the AR system. Panel (a) displays a 

psychologist-themed dashboard, while panel (b) guides users through activation 

steps. Panels (c) to (h) show interactive objects such as affirmation texts, 3D visuals 

of books, and digital tools for emotional regulation. These personalized components 
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allow users to actively engage with resilience content, aligning with findings that 

immersive visuals can stimulate reflective and emotional learning [12].  

 

Fig. 4. Positive affirmation and interactive AR interface. 

Figure 5 illustrates the Mindfulness Breathing Framework integrated into the 

application. The three-step process scanning a QR code, following guided 

breathing, and engaging with visual breathing cues (“inhale” and “exhale”) offers 

real-time physiological regulation. This digital-physical combination reinforces 

awareness and relaxation, two critical components of psychological resilience [11]. 

Integrating such techniques within AR creates a layered experience that enhances 

mental preparedness through repeated practice. 

 

Fig. 5. Mindfulness breathing framework steps. 

The experimental group demonstrated a marked increase in resilience, while the 

control group remained stable. This supports evidence from prior meta-analyses on 

the efficacy of interactive digital interventions for mental well-being [31]. The 

significant difference (t(29) = 6.82, p < 0.001) highlights that the immersive AR 

experience offers more than knowledge, it facilitates emotional adaptation. The use 

of narrative, simulation, and personalization appears to be central in enabling 

students to translate cognitive insights into behavioural change. These results 

confirm the alignment of AR technology with digital health and SDG targets, 

offering a scalable, science-based alternative to traditional services. The ability to 
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simulate academic stress and practice coping strategies interactively provides a 

novel mechanism for building resilience in higher education contexts. 

5. Conclusions 

The experimental group demonstrated a marked increase in resilience, while the 

control group remained stable. This supports evidence from prior meta-analyses on 

the efficacy of interactive digital interventions for mental well-being. The 

significant difference (t(29) = 6.82, p < 0.001) highlights that the immersive AR 

experience offers more than knowledge, it facilitates emotional adaptation. The use 

of narrative, simulation, and personalization appears to be central in enabling 

students to translate cognitive insights into behavioural change. These results 

confirm the alignment of AR technology with digital health and SDG targets, 

offering a scalable, science-based alternative to traditional services. The ability to 

simulate academic stress and practice coping strategies interactively provides a 

novel mechanism for building resilience in higher education contexts. 

Acknowledgment 

We thank Universitas Negeri Surabaya and Universitas Pendidikan Indonesia. 

References 

1. Southwick, S.M.; Bonanno, G.A.; Masten, A.S.; Panter-Brick, C.; and Yehuda, 

R. (2017). Resilience definitions, theory, and challenges: Interdisciplinary 

perspectives. European Journal of Psychotraumatology, 8(7), 1-14. 

2. Yıldırım, M.; and Arslan, G. (2020). Exploring the associations between 

resilience, dispositional hope, subjective well-being, and psychological health 

among college students. International Journal of Environmental Research and 

Public Health, 17(21), 1-14. 

3. Panter-Brick, C.; and Leckman, J.F. (2018). Editorial commentary: Resilience 

in child development interconnected pathways to wellbeing. Journal of Child 

Psychology and Psychiatry, 59(4), 337-339. 

4. Ragadhita, R.; Fiandini, M.; Al Husaeni, D.N.; and Nandiyanto, A.B.D. 

(2026). Sustainable development goals (SDGs) in engineering education: 

Definitions, research trends, bibliometric insights, and strategic approaches. 

Indonesian Journal of Science and Technology, 11(1), 1-26. 

5. Setiasih, O.; Setiawardani, W.; Rusman, R.; Djoehaeni, H.; and Apriyanto, A. 

(2025). Pelatihan pengembangan konten edukasi viral bagi pendidik anak usia 

dini berbasis techno-pedagogy approach untuk mencapai tujuan pembangunan 

berkelanjutan (SDGs) di provinsi Jawa Barat. Abdimas Siliwangi, 8(1), 250-265. 

6. Angraini, L.M.; Susilawati, A.; Noto, M.S.; Wahyuni, R.; and Andrian, D. 

(2024). Augmented reality for cultivating computational thinking skills in 

mathematics completed with literature review, bibliometrics, and experiments 

for students. Indonesian Journal of Science and Technology, 9(1), 225-260. 

7. Bangkerd, P.; and Sangsawang, T. (2021). Development of augmented reality 

application for exercise to promote health among elderly. Indonesian Journal 

of Educational Research and Technology, 1(3), 77-80. 



Augmented Reality-Based Psychological Intervention to Enhance . . . . 15 

 
 
Journal of Engineering Science and Technology                Special Issue 1/2026 

 

8. Albar, C.N.; Widiansyah, M.G.; Mubarok, S.; Aziz, M.A.; and Maulana, H. 

(2021). Application of augmented reality technology with the fuzzy logic 

method as an online physical education lecture method in the new normal era. 

Indonesian Journal of Multidiciplinary Research, 1(1), 35-40. 

9. Al Husaeni, D.N.; Munir, M.; and Rasim, R. (2024). How to create augmented 

reality (AR) applications using unity and vuforia engine to teach basic 

algorithm concepts: Step-by-step procedure and bibliometric analysis. 

Indonesian Journal of Teaching in Science, 4(2), 189-204. 

10. Akçayır, M.; and Akçayır, G. (2017). Advantages and challenges associated 

with augmented reality for education: A systematic review. Educational 

Research Review, 20, 1-11. 

11. Kim, M.; and Kim, J. (2020). The effectiveness of augmented reality-based 

stress management content on relaxation and stress. Journal of Digital 

Convergence, 18(1), 115-124. 

12. Quintero, J; Bravo, C.; and Villalobos, C. (2022). Augmented reality as a tool 

for psychological resilience: Evidence from an immersive intervention pilot. 

Computers in Human Behavior Reports, 7, 100204. 

13. Spatioti, A.G.; Kazanidis, I.; and Pange, J. (2022). A comparative study of the 

ADDIE instructional design model in distance education. Information, 13(9), 402. 

14. Nurramadhani, A.; Riandi, R.; Permanasari, A.; and Suwarma, I.R. (2024). 

Low-carbon food consumption for solving climate change mitigation: 

Literature review with bibliometric and simple calculation application for 

cultivating sustainability consciousness in facing sustainable development 

goals (SDGs). Indonesian Journal of Science and Technology, 9(2), 261-286. 

15. Maulana, I.; Asran, M.A.; and Ash-Habi, R.M. (2023). Implementation of 

sustainable development goals (SDGs) no. 12: Responsible production and 

consumption by optimizing lemon commodities and community 

empowerment to reduce household waste. ASEAN Journal of Community 

Service and Education, 2(2), 141-146. 

16. Nurnabila, A.T; Basnur, J; Rismayani, R.; Ramadhani, S.; and Zulhilmi, Z. 

(2023). Analysis of the application of mediterranean diet patterns on 

sustainability to support the achievement of sustainable development goals 

(SDGs): Zero hunger, good health and well beings, responsible consumption, 

and production. ASEAN Journal of Agricultural and Food Engineering, 2(2), 

105-112. 

17. Awalussillmi, I.; Febriyana, K.R.; Padilah, N.; and Saadah, N.A. (2023). 

Efforts to improve sustainable development goals (SDGs) through education 

on diversification of food using infographic: Animal and vegetable protein. 

ASEAN Journal of Agricultural and Food Engineering, 2(2), 113-120. 

18. Rahmah, F.A.; Nurlaela, N.; Anugrah, R.; and Putri, Y.A.R. (2024). Safe food 

treatment technology: The key to realizing the sustainable development goals 

(SDGs) zero hunger and optimal health. ASEAN Journal of Agricultural and 

Food Engineering, 3(1), 57-66. 

19. Keisyafa, A.; Sunarya, D.N.; Aghniya, S.M.; and Maula, S.P. (2024). Analysis 

of student’s awareness of sustainable diet in reducing carbon footprint to 

support sustainable development goals (SDGs) 2030. ASEAN Journal of 

Agricultural and Food Engineering, 3(1), 67-74. 



16       O. F. Anggara et al. 

 
 
Journal of Engineering Science and Technology                Special Issue 1/2026 

 

20. Lavandeira, Y. (2024). Technology as an ally: Renewed resilience and 

spirituality through the impact of augmented reality (AR) in the context of 

dementia and cognitive impairment. Studia Paedagogica Ignatiana, 27(1), 

147-169. 

21. Bakır, Ç.N.; Abbas, S.O.; Sever, E.; Morey, A.Ö; Genç, H.A.; and Mutluer, T. 

(2023). Use of augmented reality in mental health-related conditions: A 

systematic review. Digital Health. 9, 20552076231203649. 

22. Al-Qaysi, N.; Al-Emran, M.; and Shaalan, K. (2021). The impact of 

augmented reality technology on the psychological resilience of secondary 

school students during educational crises. Education and Information 

Technologies, 26, 6875-6896. 

23. Hermans, E.J; Hendler, T; and Kalisch, R. (2025). Building resilience: The 

stress response as a driving force for neuroplasticity and adaptation. Biological 

Psychiatry, 97(4), 330-338. 

24. Setiasih, O.; Setiawardani, W.; and Yusron, E. (2023). Exploring Factors 

Influencing Student's Learning Difficulties During Pandemic in Indonesia: A 

Structural Equation Modelling. European Journal of Educational Research, 

12(1), 1-14. 

25. Fodor, L.A.; Coteț, C.D; Cuijpers, P.; Szamosközi, S.; David, D; and Cristea, 

I. A. (2018). The effectiveness of virtual reality and augmented reality based 

interventions for symptoms of anxiety and depression: A meta-analysis. 

Journal of Anxiety Disorders, 61, 27-36. 

26. Alvarez, A.; Ortiz, S.; and González, J. (2021). Personalization in digital health 

interventions: A systematic review of user-centered design approaches. 

Journal of Medical Systems, 45(6), 1-12. 

27. Fleming, T.M.; Bavin, L; Lucassen, M.; Stasiak, K; Hopkins, S.; and Merry, 

S. N. (2019). Beyond the trial: Systematic review of real-world uptake and 

engagement with digital self-help interventions for depression, low mood, or 

anxiety. Journal of Medical Internet Research, 21(6), 12768. 

28. Fiandini, M.; Nandiyanto, A.B.D; Al Husaeni, D.F.; Al Husaeni, D.N.; and 

Mushiban, M. (2024). How to calculate statistics for significant difference test using 

SPSS: Understanding students comprehension on the concept of steam engines as 

power plant. Indonesian Journal of Science and Technology, 9(1), 45-108. 

29. Rahayu, N.I.; Muktiarni, M.; and Hidayat, Y. (2024). An application of 

statistical testing: A guide to basic parametric statistics in educational research 

using SPSS. ASEAN Journal of Science and Engineering, 4(3), 569-582. 

30. Afifah, S.; Mudzakir, A.; and Nandiyanto, A.B.D. (2022). How to calculate 

paired sample t-test using SPSS software: From step-by-step processing for 

users to the practical examples in the analysis of the effect of application anti-

fire bamboo teaching materials on student learning outcomes. Indonesian 

Journal of Teaching in Science, 2(1), 81-92. 

31. Abulfaraj, G.G.; Upsher, R.; Zavos, H.M.S.; and Dommett, E.J. (2024). The 

impact of resilience interventions on university students’ mental health and 

well-being: A systematic review. Education Sciences, 14(5), 510. 


