
REFERENCES

[1] R. Mayer and R. E. Mayer, The Cambridge handbook of multimedia learning.
Cambridge university press, 2005.

[2] B. Faghih, D. Azadehfar, M. Reza, P. Katebi et al., “User interface design for
e-learning software,” arXiv preprint arXiv:1401.6365, 2014.

[3] E. Alemdag and K. Cagiltay, “A systematic review of eye tracking research
on multimedia learning,” Computers & Education, vol. 125, pp. 413–428,
2018.

[4] M. Desjarlais, “The use of eye-gaze to understand multimedia learning,” in
Eye-tracking technology applications in educational research. IGI Global,
2017, pp. 122–142.

[5] T. J. Mehigan, M. Barry, A. Kehoe, and I. Pitt, “Using eye tracking tech-
nology to identify visual and verbal learners,” in 2011 IEEE International
Conference on Multimedia and Expo. IEEE, 2011, pp. 1–6.

[6] A. Paivio, Mental representations: A dual coding approach. Oxford Uni-
versity Press, 1990, vol. 9.

[7] A. D. Baddeley, Essentials of human memory. Psychology Press, 1999.

[8] J. Sweller, “Instructional design in technical areas. camberwell,” Victoria:
ACER Press, 1999.

[9] R. E. Mayer and L. J. Massa, “Three facets of visual and verbal learners:
Cognitive ability, cognitive style, and learning preference.” Journal of edu-
cational psychology, vol. 95, no. 4, p. 833, 2003.

[10] J. Oughton and W. Reed, “The influence of learner differences on the con-
struction of hypermedia concepts: a case study,” Computers in Human Be-
havior, vol. 15, no. 1, pp. 11–50, 1999.

[11] A. Mezei, “Imagery and verbal processes by allan paivio,” Leonardo, vol. 5,
no. 4, pp. 359–360, 1972.
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D. Petković, and S. Ch, “Prediction of heat load in district heating systems
by support vector machine with firefly searching algorithm,” Energy, vol. 95,
pp. 266–273, 2016.

[40] H.-C. Liu and H.-H. Chuang, “An examination of cognitive processing
of multimedia information based on viewers’ eye movements,” Interactive
Learning Environments, vol. 19, no. 5, pp. 503–517, 2011.

[41] J. Hyönä, “The use of eye movements in the study of multimedia learning,”
Learning and Instruction, vol. 20, no. 2, pp. 172–176, 2010.

[42] P. Ramakrisnan, A. Jaafar, F. H. A. Razak, and D. A. Ramba, “Evaluation
of user interface design for leaning management system (lms): Investigating
student’s eye tracking pattern and experiences,” Procedia-Social and Behav-
ioral Sciences, vol. 67, pp. 527–537, 2012.

[43] S. Zander, S. Wetzel, T. Kühl, and S. Bertel, “Underlying processes of an in-
verted personalization effect in multimedia learning–an eye-tracking study,”
Frontiers in Psychology, vol. 8, p. 2202, 2017.

[44] A. I. Molina, Ó. Navarro, M. Ortega, and M. Lacruz, “Evaluating multime-
dia learning materials in primary education using eye tracking,” Computer
Standards & Interfaces, vol. 59, pp. 45–60, 2018.

[45] F. Mawad, M. Trías, A. Giménez, A. Maiche, and G. Ares, “Influence of cog-
nitive style on information processing and selection of yogurt labels: Insights
from an eye-tracking study,” Food Research International, vol. 74, pp. 1–9,
2015.

[46] A. Goswami, G. Walia, M. McCourt, and G. Padmanabhan, “Using eye track-
ing to investigate reading patterns and learning styles of software require-
ment inspectors to enhance inspection team outcome,” in Proceedings of the
10th ACM/IEEE International Symposium on Empirical Software Engineer-
ing and Measurement, 2016, pp. 1–10.

[47] G. E. Raptis, C. Katsini, M. Belk, C. Fidas, G. Samaras, and N. Avouris,
“Using eye gaze data and visual activities to infer human cognitive styles:
method and feasibility studies,” in Proceedings of the 25th Conference on
User Modeling, Adaptation and Personalization, 2017, pp. 164–173.

108

CLASSIFICATION OF VISUAL-VERBAL COGNITIVE STYLE IN MULTIMEDIA LEARNING USING
EYE-TRACKING AND
MACHINE LEARNING
ALOYSIUS GONZAGA P S, Dr. Eng. Sunu Wibirama, S.T., M.Eng.;Teguh Bharata Adji, S.T., M.T., M.Eng.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



[48] R. Zemblys, “Eye-movement event detection meets machine learning,”
BIOMEDICAL ENGINEERING 2016, vol. 20, no. 1, 2016.

[49] M. Faber, R. Bixler, and S. K. D’Mello, “An automated behavioral measure
of mind wandering during computerized reading,” Behavior Research Meth-
ods, vol. 50, no. 1, pp. 134–150, 2018.

[50] R. E. Mayer, Cognitive Theory of Multimedia Learning, 2nd ed., ser. Cam-
bridge Handbooks in Psychology. Cambridge University Press, 2014, p.
43–71.

[51] R. E. Mayer and R. Moreno, “Nine ways to reduce cognitive load in multi-
media learning,” Educational psychologist, vol. 38, no. 1, pp. 43–52, 2003.

[52] S. Mousavi, F. Radmehr, and H. Alamolhodaei, “The role of mathematical
homework and prior knowledge on the relationship between students’ math-
ematical performance, cognitive style and working memory capacity,” 2012.

[53] R. E. Mayer, “Cognitive theory of multimedia learning,” The Cambridge
handbook of multimedia learning, vol. 41, pp. 31–48, 2005.

[54] K. Scheiter and A. Eitel, “The use of eye tracking as a research and instruc-
tional tool in multimedia learning,” in Eye-tracking technology applications
in educational research. IGI Global, 2017, pp. 143–164.

[55] M. T. McKay, I. Fischler, and B. R. Dunn, “Cognitive style and recall of
text: An eeg analysis,” Learning and individual differences, vol. 14, no. 1,
pp. 1–21, 2003.

[56] R. Riding and I. Cheema, “Cognitive styles—an overview and integration,”
Educational psychology, vol. 11, no. 3-4, pp. 193–215, 1991.

[57] E. Sadler-Smith and R. Riding, “Cognitive style and instructional prefer-
ences,” Instructional science, vol. 27, no. 5, pp. 355–371, 1999.

[58] D. Jonassen and B. Grabowski, “Handbook of individual differences learning
and instructionlawrence erlbaum associates, publishers,” New Jersey: Lon-
don, 1993.

[59] M. Kozhevnikov, “Cognitive styles in the context of modern psychology:
Toward an integrated framework of cognitive style.” Psychological bulletin,
vol. 133, no. 3, p. 464, 2007.

[60] R. M. Felder, L. K. Silverman et al., “Learning and teaching styles in en-
gineering education,” Engineering education, vol. 78, no. 7, pp. 674–681,
1988.

[61] J. Kuljis and F. Liu, “A comparison of learning style theories on the suitability
for elearning.” Web Technologies, Applications, and Services, vol. 2005, pp.
191–197, 2005.

109

CLASSIFICATION OF VISUAL-VERBAL COGNITIVE STYLE IN MULTIMEDIA LEARNING USING
EYE-TRACKING AND
MACHINE LEARNING
ALOYSIUS GONZAGA P S, Dr. Eng. Sunu Wibirama, S.T., M.Eng.;Teguh Bharata Adji, S.T., M.T., M.Eng.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



[62] S. Graf, T.-C. Liu, N.-S. Chen, S. J. Yang et al., “Learning styles and cog-
nitive traits–their relationship and its benefits in web-based educational sys-
tems,” Computers in Human Behavior, vol. 25, no. 6, pp. 1280–1289, 2009.

[63] R. Felder and B. n. Soloman. Learning styles and strategies.
[Online]. Available: https://www.engr.ncsu.edu/wp-content/uploads/drive/
1WPAfj3j5o5OuJMiHorJ-lv6fON1C8kCN/styles.pdf

[64] B. Ciloglugil, “Adaptivity based on felder-silverman learning styles model
in e-learning systems,” in 4th International Symposium on Innovative
Technologies in Engineering and Science (ISITES2016) 3-5 Nov 2016
Alanya/Antalya-Turkey, 2016.

[65] R. M. Felder and J. Spurlin, “Applications, reliability and validity of the
index of learning styles,” International journal of engineering education,
vol. 21, no. 1, pp. 103–112, 2005.

[66] R. K. Sungkur, M. A. Antoaroo, and A. Beeharry, “Eye tracking system for
enhanced learning experiences,” Education and Information Technologies,
vol. 21, no. 6, pp. 1785–1806, 2016.

[67] G. Nishimura and A. Faisal, “Déjà vu: Classification of memory using eye
movements,” 2015.

[68] Z. Sharafi, T. Shaffer, B. Sharif, and Y.-G. Guéhéneuc, “Eye-tracking metrics
in software engineering,” in 2015 Asia-Pacific Software Engineering Confer-
ence (APSEC). IEEE, 2015, pp. 96–103.

[69] M. A. Just and P. A. Carpenter, “A theory of reading: From eye fixations to
comprehension.” Psychological review, vol. 87, no. 4, p. 329, 1980.

[70] K. Holmqvist, M. Nyström, R. Andersson, R. Dewhurst, H. Jarodzka, and
J. Van de Weijer, Eye tracking: A comprehensive guide to methods and mea-
sures. OUP Oxford, 2011.

[71] E. Megaw and J. Richardson, “Eye movements and industrial inspection,”
Applied Ergonomics, vol. 10, no. 3, pp. 145–154, 1979.

[72] Z. Xu, I. King, M. R.-T. Lyu, and R. Jin, “Discriminative semi-supervised
feature selection via manifold regularization,” IEEE Transactions on Neural
networks, vol. 21, no. 7, pp. 1033–1047, 2010.

[73] X. Zhou, X. Gao, J. Wang, H. Yu, Z. Wang, and Z. Chi, “Eye tracking
data guided feature selection for image classification,” Pattern Recognition,
vol. 63, pp. 56–70, 2017.

[74] I. Guyon, J. Weston, S. Barnhill, and V. Vapnik, “Gene selection for cancer
classification using support vector machines,” Machine learning, vol. 46, no.
1-3, pp. 389–422, 2002.

110

CLASSIFICATION OF VISUAL-VERBAL COGNITIVE STYLE IN MULTIMEDIA LEARNING USING
EYE-TRACKING AND
MACHINE LEARNING
ALOYSIUS GONZAGA P S, Dr. Eng. Sunu Wibirama, S.T., M.Eng.;Teguh Bharata Adji, S.T., M.T., M.Eng.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.engr.ncsu.edu/wp-content/uploads/drive/1WPAfj3j5o5OuJMiHorJ-lv6fON1C8kCN/styles.pdf
https://www.engr.ncsu.edu/wp-content/uploads/drive/1WPAfj3j5o5OuJMiHorJ-lv6fON1C8kCN/styles.pdf


[75] P.-H. Tseng, I. G. Cameron, G. Pari, J. N. Reynolds, D. P. Munoz, and L. Itti,
“High-throughput classification of clinical populations from natural viewing
eye movements,” Journal of neurology, vol. 260, no. 1, pp. 275–284, 2013.
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