Context Matters: Peer-Aware Student Behavioral Engagement Measurement
via VLM Action Parsing and LLM Sequence Classification

Ahmed Abdelkawy*, Ahmed Elsayed, Asem Ali, Aly Farag, Thomas Tretter, Michael Mclintyre
University of Louisville *corresponding author

Proposed Framework Experimental Results
2 - Ry

Understanding student behavior in the classroom is ﬂ -~ ' We collected a behavioral engagement dataset with two subsets of annotated videos:
essential to improving both pedagogical quality and g - = Tempora ! 1 Student actions -13 action categories: 208 training, 46 testing trimmed clips.
student engagement. e . —— 1 Student engagement- 455 annotated two-minute student video clips with
Existing engagement measurement approaches: S == T Actor | engagement and temporal action labels.
. . N ' eguence
0 Require extensive annotated data - ] S '
| retion (]! | Table 1. Comparison of action recognition models (%)
1 Ignore classroom context: — Jotin || [ J - I ] - P g ).
. _3 UETEJ 25 4s 65 116s 118s I .
3 Ignore the temporal order of student actions and — % | Cistening witng | Student Action Dataset
: : , | - , ‘ | I = = = =
their duration. 5__Ten199ral:_’f:_lli;s_i SMarhnize 3oty Peers’ action sequence Student action sequence g K=2 K=4 K=38 K=16
Context Matters! III*I___HM512 ... @ @ XCLIP 43.2 79.6 388.6 97.9
\ Image Bncoder b Text Encoder & LLM-based Behavioral Engagement Classifier L;%%%: VlFl-CL|P+ 473 81 8 932 979
i Behavioral Cues Behavioral SR ﬁ%ﬁ T @ -
B : i t okenize - : . 0
: Y erég;i;:neern _— IJ:; il Srraqement velwith reasoning Table 2. Comparison of temporal action segmentation methods (%).
Student tubelet _ _ o Accuracy Edit Score F1@[10,25,50]
Traditional Behavioral Engagement Measurement Approach We propose a novel framework integrating Vision-Language Models & Large
\ Language Model_s for studgnt engagement classification. It consists of: Gemini-2.5-flash 57 .2 37.4 [39.0, 34.5, 25.3]
. Training.free -1 Few-Shot VLM Action Recognition Gemini-2.5-Pro 69.8 518  [58.2, 55.2, 45.2]
Studon mbelet BehEaV'OralCUES Behavioral d VLM-based Action Parsing ’ ’
| xtraction || e 4
E sngagermen ST— Q Peer-Aware LLM —based Engagement Classification Our VLM-based 67.0 45.7 [48.3, 43.9, 31.4]
Peers’ tubelets Sequences better capture frequent interruptions Engagement Classification: Key Comparisons (Gemma-2-9B)
Our Peer-aware Behavioral Engagement Measurement Approach 120 ENGAGED
il O i T ™\
Action Dictionary 100 95s o ACTION PARSING METHOD e INPUT REPRESENTATION o CONTEXT-AWARE CLASSIFIER
L & &4 &
Listening Looking around |[Typing on a laptop|| Looking at laptop| | Raising hand 8 o Weighted Fi-score o Weighted Fi-score 3 Weighted Fi-score
-g o6 Os 255 1205 1 +2 /o imprnvement 1 +2 /o imprnvement f +1 /0 improvement
é = 25s DISENGAGED Weighted F1-score Weighted F1-score Weighted F1-score
& 20 1.00 1.00 1.00
O S 8 S ) \ N 8
— : = D% . A . A . A . 0.86 Uiso 0.86 L8 0.87 0,68
Looking down Wntmg Drink Playing with phone Check time = G20 60 29
Os 20s 40s 60s 80s 100s 120s| 0.80 0.80 0.80
Taking Typing Playing on
Notes Phane 0.70 0.70 0.70
Gemini-2.5-Pro Our VLM-based Histogram Sequence Context-free Context-aware
° ENGAGED (proprietary) (action parsing) (bag-of-actions) (temporal order) (w/o context) (w/ peers)
2 student seQ |
C@® _ VLM-based action parsing extracts Temporal sequence captures order (%] Incorporating peers’ actions
A k I d t PEndg_a?ement = peers SEQ DISENGAGED €§ richer and more rel?able cgues. ® and Fi}m|:Jr+|:,-~mre: performapnce. :.= impr;res enEaF;ement prediction.
cknowiledagmen redictions are
This research was funded by NSF under Award No. 2337154 A\ interpretable
(Farag, Pl; Thomas Tretter (Co-Pl), Measuring Student Engagement in e TANE A Leveraging \{LM-based action parsing, ?gmp_oral action sequences, and classroom context
Introductory Engineering STEM Classes, 10/15/2024 -9/30 /2027) B vriting N Listening I Phone consistently improves engagement classification performance.

© POSTER TEMPLATE BY GENIGRAPHICS® 1.800.790.4001 WWW.GENIGRAPHICS.COM



	Slide Number 1

