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Research on Student Classroom Concentration Integrating Cross-modal Attention and Role
Interaction

ZHUO Tienong', YING Di* and ZHAO Hui®
1 School of Software, Xinjiang University, Urumqi 830046, China

2 School of Computer Science and Technology, Xinjiang University, Urumqi 830046, China

Abstract With the continuous development of innovative education,schools can assess students’ learning and teachers’ teaching
quality by detecting students’ concentration in the classroom to optimize the teaching system. Previous studies have focused on
single-modality and single-role feature extraction. However,the teaching classroom is a complex scene with multimodal, multiple
roles,and interactions between the roles,so it is of great significance to explore students’ classroom attentiveness from the per-
spective of multimodal and multiple roles. However,how to effectively model the temporal relevance and semantic interaction be-
tween multimodal and how the multiple roles interact is a significant challenge in realizing the judgment of students’ classroom
concentration. To address the above problems,a student classroom concentration dataset containing teacher’s audio and student’
s video is constructed,and a Long-Short Context Model (LSCM) based on multimodal and multi-role assessment of students’
classroom concentration is proposed,in which multimodal refers to the student’s video and the teacher’s audio. Multi-role refers
to the student-to-student and student-to-teacher. The model contains two main modules: the long-term context module and the
short-term context module. Specifically, the long-term context module extracts the long-time behavioral characteristics of a single
student through the audio self-attention mechanism and the visual self-attention mechanism. The audio-visual cross-attention
mechanism enhances the correlation between the audio and visual information. In contrast, the short-term context module focuses
on localized time segments to portray the dynamic changes in the attentiveness of multiple students in the classroom environment.

Finally, the model outputs the concentration categories of each student in the video. Experiments show that this method signifi-
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cantly improves concentration detection accuracy compared with existing methods by effectively exploiting the complementary na-

ture of multimodal data and the correlation between roles. It also verifies the effectiveness of multimodal fusion and role interac-

tion modeling.
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Table 1  Student concentration datasets
video_name timestamp person_id X_min y_min X_max y_max label start_time end_time
xinlixuel _2 0.04 1_45 0.023438 0.520370 0.101562 0.671296 2 0 18
xinlixuel 2 0.21 145 0.023438 0.520370 0.101562 0.671296 2 0 18
xinlixuel _2 0.37 1_45 0.023438 0.520370 0.101562 0.671296 2 0 18
xinlixuel _2 0. 54 1_45 0.023438 0.519444 0.101562 0.671296 2 0 18
xinlixuel 2 0.71 145 0.023438 0.519444 0.101562 0.671296 2 0 18
xinlixuel _15 0.04 1_45 0.000521 0.525000 0.09375 0.677778 2 0 22
xinlixuel _15 0.21 1_45 0.000521 0.525000 0.094271 0.677778 2 0 22
xinlixuel 15 0.37 145 0.000521 0. 525000 0.094 271 0.677778 2 0 22
xinlixuel _15 0.54 1_45 0.000521 0.525926 0.094 271 0.677778 2 0 22
xinlixuel _22 0.04 1_45 0.000521 0.525926 0.097396 0.677778 2 0 26
xinlixuel 22 0.21 145 0.000521 0.525926 0.097 396 0.677778 2 0 26
xinlixuel 22 0.37 1_45 0 0.525926 0.097396 0.677778 2 0 26
xinlixuel _22 0. 54 1_45 0.000521 0.525926 0.097396 0.677778 2 0 26
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Table 2 Results of ablation experiments
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