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ABSTRACT: Vocabulary acquisition plays a pivotal role in 

foreign language proficiency. This study investigates the 

effectiveness of Artificial Intelligence (AI)-powered mind 

mapping on English vocabulary acquisition among non-

English-major undergraduates at Nguyen Tat Thanh University 

(NTTU). By employing a quasi-experimental mixed-methods 

design, 20 third-year students were assigned to an 

Experimental Group (EG), which utilized AI-powered mind-

mapping tool (GitMind), and a Control Group (CG), which 

followed traditional vocabulary instruction methods. 

Quantitative data from pre-tests and post-tests indicated that 

the EG achieved significantly higher vocabulary gains than the 

CG (p = .044), with a medium-to-large effect size (Cohen’s d = 

0.66). Qualitative findings derived from Technology 

Acceptance Model-based questionnaires and focus group 

interviews revealed high perceived usefulness, enhanced 

learner confidence, and increased engagement. The findings 

suggest that AI-powered visual mapping can reduce extraneous 

cognitive load and facilitate deeper semantic processing, 

thereby supporting vocabulary acquisition in EFL higher 

education contexts. 
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1. INTRODUCTION 

Vocabulary acquisition is widely recognized as a fundamental predictor of reading 

comprehension, fluency, and communicative competence in a foreign language 

(Nation, 2001). Despite its importance, vocabulary instruction in many EFL contexts, 

particularly in Vietnamese higher education, is still mostly based on rote 

memorization and repetition without context. Such approaches often fail to sustain 

learner engagement or promote long-term retention. 

Mind mapping has been identified as an effective visual learning strategy that 

supports the organization of lexical knowledge and enhances memory through 

associative networks (Buzan & Buzan, 2006). However, traditional hand-drawn mind 

maps can be time-consuming and cognitively demanding, potentially increasing 

extraneous cognitive load. Recent advances in AI offer promising alternatives by 

automating layout design, suggesting semantic relationships, and facilitating 

dynamic visualization. 

In this context, this study explores the pedagogical potential of AI-powered mind 

mapping for English vocabulary acquisition among non-English-major university 

students at NTTU. These learners typically encounter limited English exposure and 

display low intrinsic motivation, making them an appropriate population for 

examining technology-enhanced vocabulary instruction. The study seeks to address 

the following research questions: 

1. To what extent does AI-powered mind mapping improve vocabulary acquisition 

among EFL students at NTTU? 

2. How do EFL students perceive the effectiveness of AI-powered mind mapping in 

supporting their vocabulary learning? 

2. THEORETICAL FRAMEWORK 

This study is grounded in three complementary theoretical perspectives: Cognitive 

Load Theory, Dual Coding Theory, and the Technology Acceptance Model. 

2.1. Cognitive Load Theory (CLT) 

CLT states that learning effectiveness depends on the efficient allocation of limited 

working memory resources (Sweller, 2011). AI-powered mind mapping can reduce 
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extrinsic cognitive load by automating structural and visual design processes, thereby 

allowing learners to allocate more applicable cognitive resources to constructing and 

integrating lexical knowledge. 

2.2. Dual Coding Theory (DCT) 

According to Paivio’s (1971) DCT, information is processed through separate but 

interconnected verbal and visual channels. AI-powered mind maps support dual 

coding by linking lexical items with visual icons, colors, and semantic relationships, 

which increases the possibility of retention and recall. 

2.3. Technology Acceptance Model (TAM) 

Davis’s TAM (1989) explains users’ adoption of technology through two key factors: 

Perceived Usefulness (PU) and Perceived Ease of Use (PEOU). In this study, TAM is 

employed to examine learners’ acceptance of AI-powered mind mapping as a 

pedagogical tool rather than a technological barrier. 

3. METHODOLOGY 

3.1. Research Design and Participants 

A quasi-experimental mixed-methods design with pre-test and post-test measures 

was adopted. The participants were 40 third-year non-English-major undergraduates 

at NTTU with an approximate CEFR B1 proficiency level. Using purposive 

sampling, the students were divided into two groups such as EG (n = 20) and CG (n 

= 20). 

3.2. Instruments and Procedure 

• Intervention: Over a six-week period, the EG used GitMind, an AI-powered 

mind-mapping tool, to generate semantic networks and automated layouts for 

vocabulary units from the Personal Best A2B textbook. The CG received 

traditional instruction involving teacher-led explanation, repetition, and manual 

note-taking. 

• Quantitative Measures: A standardized 30-item vocabulary test was 

administered as a pre-test and an immediate post-test. 
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• Qualitative Measures: Learners in the EG completed a TAM-based Likert-scale 

questionnaire and participated in semi-structured focus group interviews (n = 8). 

4. RESULTS AND DISCUSSION 

Quantitative analysis revealed no statistically significant difference between the 

Experimental Group (EG) and the Control Group (CG) at the pre-test stage (p = .43), 

indicating baseline equivalence. Following the six-week intervention, both groups 

demonstrated improvement in vocabulary performance; however, the EG achieved 

significantly higher post-test scores than the CG.  

Table 1: Comparison of Post-test Performance 

Group N M SD t-value df p-value Cohen’s d 

Experimental Group 20 8.37 0.57 2.09 38 0.044 0.66 

Control Group 20 7.91 0.80     

The statistically significant difference (p = .044) and the medium-to-large effect size 

(Cohen’s d = 0.66) suggest that AI-powered mind mapping provided a meaningful 

advantage over traditional text-based vocabulary instruction. 

Qualitative findings further supported the quantitative results. Data from the 

Technology Acceptance Model (TAM)-based questionnaire indicated generally 

positive learner perceptions toward AI-powered mind mapping. As shown in Table 2, 

perceived usefulness, confidence, and enjoyment all achieved mean scores close to 

4.0 on a five-point Likert scale, while technical know-how also received a favorable 

rating. 

Table 2: Mean Scores of Learners’ Perceptions toward AI-Powered Mind Mapping Constructs 

Construct Mean (M) 

Perceived Usefulness 3.90 
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Confidence 3.95 

Enjoyment 3.92 

Technical Know-how 3.75 

Insights from focus group interviews provided further explanation for these 

perceptions. Participants reported that AI-powered mind maps made vocabulary 

learning “faster,” “clearer,” and “less tiring,” particularly due to automated 

hierarchical organization and visual clarity. Although several learners noted minor 

initial technical challenges, they emphasized that the reduction in manual effort 

helped them concentrate on understanding word meanings and semantic relationships 

rather than on formatting or note-taking. 

Overall, the convergence of quantitative gains and positive learner perceptions 

indicates that AI-supported mind mapping not only enhances vocabulary acquisition 

outcomes but also fosters favorable cognitive and affective learning conditions. 

5. CONCLUSION AND IMPLICATIONS 

This study demonstrates that AI-powered mind mapping is an effective pedagogical 

approach for enhancing English vocabulary acquisition among non-English-major 

university students. 

Pedagogical Implications 

1. EFL instructors are encouraged to integrate AI-powered visualization tools into 

vocabulary instruction to promote deeper semantic learning. 

2. Higher education institutions should provide basic digital literacy training to 

maximize the pedagogical benefits of AI-powered tools. 

Limitations and Future Research 

The study is limited by its relatively small sample size (N = 40) and short 

intervention duration (six weeks). Future research should adopt longitudinal designs 
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with larger samples to examine long-term retention and explore the impact of AI-

powered mind mapping on other language skills. 

References 

1. Al-Jarf, R. (2007). Teaching vocabulary to EFL college students online. Computer-

Assisted Language Learning Electronic Journal, 8(2), 1–13. 

2. Al-Jarf, R. (2009). Enhancing freshman students’ writing skills with a mind-

mapping software. SSRN Electronic Journal, 5(01), 375–382. 

https://doi.org/10.2139/ssrn.3901075 

3. Anderson, R. C., & Freebody, P. (1981). Vocabulary knowledge. In J. T. Guthrie 

(Ed.), Comprehension and teaching: Research reviews (pp. 77–117). International 

Reading Association. 

4. Attygalle, N. T., Kljun, M., Quigley, A., Čopič Pucihar, K., Grubert, J., Biener, V., 

… Weerasinghe, M. (2025). Text-to-image generation for vocabulary learning using 

the keyword method. In Proceedings of the 30th International Conference on 

Intelligent User Interfaces (pp. 1381–1397). Association for Computing Machinery. 

https://doi.org/10.48550/arXiv.2501.17099 

5. Baker, R. S., & Inventado, P. S. (2014). Educational data mining and learning 

analytics. In J. Larusson & B. White (Eds.), Learning analytics (pp. 61–75). 

Springer. https://doi.org/10.1007/978-1-4614-3305-7_4  

6. Bandura, A., Freeman, W. H., & Lightsey, R. (1999). Self-efficacy: the exercise of 

control. Journal of Cognitive Psychotherapy, 13(2), 158–166. 

https://doi.org/10.1891/0889-8391.13.2.158 

7. Berne, J. I., & Blachowicz, C. L. (2008). What reading teachers say about 

vocabulary instruction: voices from the classroom. The Reading Teacher, 62(4), 

314–323. https://doi.org/10.1598/rt.62.4.4 

8. Buran, A., & Filyukov, A. (2015). Mind mapping technique in language learning. 

Procedia - Social and Behavioral Sciences, 206, 215–218. 

https://doi.org/10.1016/j.sbspro.2015.10.010 

https://doi.org/10.1007/978-1-4614-3305-7_4
https://doi.org/10.1891/0889-8391.13.2.158


Page 7 of 16                                                                

9. Buzan, T., & Abbott, S. (2006). The ultimate book of mind maps: Unlock your 

creativity, boost your memory, change your life. HarperCollins UK.  

10. Buzan, T., & Buzan, B. (2006). The mind map book. Pearson Education. 

11. Cañas, A. J., & Novak, J. D. (2008). The theory underlying concept maps and how 

to construct and use them. Institute for Human and Machine Cognition. 

https://cmap.ihmc.us/publications/ResearchPapers/TheoryUnderlyingConceptMaps

hq.pdf 

12. Chapelle, C. A. (2001). Computer applications in second language acquisition. 

Cambridge University Press. https://doi.org/10.1017/cbo9781139524681 

13. Chen, X., Zou, D., Cheng, G., & Xie, H. (2020). Detecting latent topics and trends 

in educational technologies over four decades using structural topic modeling: A 

retrospective of all volumes of Computers & Education. Computers & Education, 

151, 103855. https://doi.org/10.1016/j.compedu.2020.103855 

14. Chen, X., Zou, D., Xie, H., & Cheng, G. (2021). Twenty years of personalized 

language learning. Educational Technology & Society, 24(1), 205-222. 

https://www.airitilibrary.com/Article/Detail/P20221223002-N202301140019-00016 

15. Cohen, L., Manion, L., & Morrison, K. (2018). Research methods in education (8th 

ed.). Routledge. https://doi.org/10.4324/9781315456539 

16. Cohen, J. (2013). Statistical power analysis for the behavioral sciences. Routledge. 

https://doi.org/10.4324/9780203771587  

17. Creswell, J. W., & Plano Clark, V. L. (2018). Designing and conducting mixed 

methods research (3rd ed.). SAGE. 

18. Daller, H., Milton, J., & Treffers-Daller, J. (Eds.). (2007). Modelling and assessing 

vocabulary knowledge. Cambridge University Press. 

https://assets.cambridge.org/97805218/78517/frontmatter/9780521878517_frontma

tter.pdf 

https://doi.org/10.1016/j.compedu.2020.103855
https://doi.org/10.4324/9780203771587


Page 8 of 16                                                                

19. Dang, T. P. (2025). Empirical research trends in the use of AI chatbots in EFL 

teaching and learning in Vietnam: A systematic review. Proceedings of the 

AsiaCALL International Conference, 6, 325-

343. https://doi.org/10.54855/paic.24623 

20. Davies, M. (2010). Concept mapping, mind mapping and argument mapping: what 

are the differences and do they matter? Higher Education, 62(3), 279–301. 

https://doi.org/10.1007/s10734-010-9387-6 

21. Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user 

acceptance of information technology. MIS Quarterly, 13(3), 319–340. 

https://doi.org/10.2307/249008 

22. Deci, E. L., & Ryan, R. M. (2000). The “What” and “Why” of goal pursuits: human 

needs and the Self-Determination of behavior. Psychological Inquiry, 11(4), 227–

268. https://doi.org/10.1207/s15327965pli1104_01 

23. Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From game design 

elements to gamefulness. Proceedings of the 15th International Academic 

MindTrek Conference: Envisioning Future Media Environments, 9-

15. https://doi.org/10.1145/2181037.2181040 

24. Dörnyei, Z. (2007). Research methods in applied linguistics. Oxford University 

Press. https://doi.org/10.4000/asp.294 

25. Dunlosky, J., Rawson, K. A., Marsh, E. J., Nathan, M. J., & Willingham, D. T. 

(2013). Improving Students’ Learning With Effective Learning Techniques: 

Promising directions from cognitive and educational psychology. Psychological 

Science in the Public interest, 14(1), 4–58. 

https://doi.org/10.1177/1529100612453266 

26. Eppler, M. J. (2006). A Comparison between Concept Maps, Mind Maps, 

Conceptual Diagrams, and Visual Metaphors as Complementary Tools for 

Knowledge Construction and Sharing. Information Visualization, 5(3), 202–210. 

https://doi.org/10.1057/palgrave.ivs.9500131 

https://doi.org/10.54855/paic.24623
https://doi.org/10.1145/2181037.2181040
https://doi.org/10.4000/asp.294


Page 9 of 16                                                                

27. Fang, M., Abdallah, A. K., & Vorfolomeyeva, O. (2024). Collaborative AI-

enhanced digital mind-mapping as a tool for stimulating creative thinking in 

inclusive education for students with neurodevelopmental disorders. BMC 

Psychology, 12(1), 488. https://doi.org/10.1186/s40359-024-01975-4 

28. Fang, Y., Li, M., & Chen, H. (2024). AI-generated prompts in collaborative digital 

mind mapping: Effects on creativity and conceptual development. Computers & 

Education, 198, 104780. https://doi.org/10.1016/j.compedu.2023.104780 

29. Farrand, P., Hussain, F., & Hennessy, E. (2002). The efficacy of the `mind map’ 

study technique. Medical Education, 36(5), 426–431. 

https://doi.org/10.1046/j.1365-2923.2002.01205.x 

30. Feng, R., Alsager, H. N., Azizi, Z., & Sarabani, L. (2023). Impact of mind-mapping 

technique on EFL learners’ vocabulary recall and retention, learning motivation, 

and willingness to communicate. Heliyon, 9(6), e16560. 

https://doi.org/10.1016/j.heliyon.2023.e16560 

31. Field, A. (2024). Discovering statistics using IBM SPSS statistics. Sage 

publications limited. 

32. Gil De Zúñiga, H. G., Goyanes, M., & Durotoye, T. (2023). A Scholarly Definition 

of Artificial Intelligence (AI): Advancing AI as a conceptual framework in 

communication research. Political Communication, 41(2), 317–334. 

https://doi.org/10.1080/10584609.2023.2290497 

33. Godwin-Jones, R. (2018). Using mobile technology to develop language skills and 

cultural understanding. Language Learning & Technology, 22(3), 3-17. 

34. Haiyao, Z., Abd Halim, N. D., & Xiaoying, S. (2025). The use of Mindmap and its 

effectiveness in different fields of foreign language learning: A systematic review 

(2014-2024). International Journal of Academic Research in Progressive 

Education and Development, 14(1). https://doi.org/10.6007/ijarped/v14-i1/24359 

35. Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does gamification work? A literature 

review of empirical studies. Proceedings of the 47th Hawaii International 

https://doi.org/10.1080/10584609.2023.2290497
https://doi.org/10.6007/ijarped/v14-i1/24359


Page 10 of 16                                                                

Conference on System Sciences, 3025–3034. 

https://doi.org/10.1109/HICSS.2014.377 

36. Heil, J., Wu, J. S., Lee, J. J., & Schmidt, T. (2016). A review of mobile language 

learning applications: Trends, challenges, and opportunities. The EUROCALL 

Review, 24(2), 32–50. https://doi.org/10.4995/eurocall.2016.6402 

37. Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial intelligence in education. 

Center for Curriculum Redesign. https://doi.org/10.58863/20.500.12424/4276068 

38. Hyland, K. (2003). Second language writing. Cambridge University Press.  

https://doi.org/10.1017/CBO9780511667251 

39. Klimova, B. (2019). Impact of mobile learning on students’ achievement results. 

Education Sciences, 9(2), 90. https://doi.org/10.3390/educsci9020090 

40. Krashen, S. D. (1982). Principles and practice in second language acquisition. 

Pergamon. 

41. Krueger, R. A., & Casey, M. A. (2015). Focus groups: A practical guide for applied 

research (5th ed.). SAGE. 

42. Lai, J. W. M., & Bower, M. (2019). Evaluation of technology use in education: 

Findings from a systematic review. Computers & Education, 146, 103756. 

https://publons.com/publon/10.1111/JCAL.12412.  

43. Laufer, B., & Nation, P. (1995). Vocabulary size and use: Lexical richness in L2 

writing. Applied Linguistics, 16(3), 307–322. 

https://doi.org/10.1093/applin/16.3.307 

44. Le, H. H., & Luong, T. D. (2023). Using Flashcard-Based techniques to improve 

students’ vocabulary retention. Vietnam Journal of Education (Online)/Vietnam 
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