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01.



Im p o r t an ce  o f  St u d en t  En gagem en t

• Active student engagement is crucial for 
learning outcomes , academic performance, 
and overall satisfaction . 

• Traditional assessment methods may lack 
objectivity or accuracy , such as teacher 
subjective observation or simple attendance 
records, failing to provide a comprehensive 
understanding of student engagement.



M et h o d o l o gy  f o r  
Eva l u a t i n g St u d en t  
En gagem en t

02.



Facia l  Reco gn i t i o n

• Facial recognition technology 
offers an objective, data - driven 
method to assess student 
engagement.

• We employ face ID recognition , 
emotion recognition , and facial 
orientation recognition models 
to analyze the engagement of 
each student.

• We can install a camera in a 
classroom to capture images of 
each student, enabling real -
time engagement prediction.



M o d e l  Se l ect i o n  
an d  Tra i n i n g

03.



Face ID Reco gn i t i o n

● Dataset : Fa ce Recognit ion Da ta set  
ht tps:/ / www.ka ggle.com / da t a set s/ va sukipa t el/ f
a ce- recognit ion- da t a set / da ta

● Celebrit y im a ge da t a set  with 31 cla sses with 
2562 im a ges 

Augm enta t ions:
• Shea r t ra nsform a t ions 
• Zoom
• Horizonta l flip
• Rota t ion
• Hight  shift
• Width shift
• Brightness

VGG 16

Model 
architecture Train accuracy Test Accuracy

VGG 16 98.71% 44.29%

VGG 19 78.86% 36.07%

Mobilenet v2 87.96% 35.25%

Custom CNN 99.88% 44.26%

https://www.kaggle.com/datasets/vasukipatel/face-recognition-dataset/data
https://www.kaggle.com/datasets/vasukipatel/face-recognition-dataset/data
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Face ID model
Dataset : Real Images
Architecture : VGG16 + custom layers
Loss Criterion : Cross Entropy

Face detection model
OpenCV neural network 

model

Face  ID Reco gn i t i o n



Em o t i o n  Reco gn i t i o n
● Dataset : Fa ce Expression Da ta set  

ht tps:/ / www.ka ggle.com / da t a set s/ jona tha nohei
x/ fa ce- expression- recognit ion- da t a set

● Model: Custom  CNN
● Loss Crit erion: Cross Ent ropy

angry     disgust      fear       happy   neutral      sad       surprise



Facia l  Lan d m ark s  Pred i ct i o n
● Dataset : La Pa
● ht tps:/ / git hub.com / JDAI- CV/ la pa - da t a set
● Archit ecture: MobileNetV2
● Loss Crit erion: Mea n Squa re Error

https://github.com/JDAI-CV/lapa-dataset


Facia l  Or i en t a t i o n  Es t im at i o n

Criteria Facial Orientation

ac / bc < 0.95 Left

ac/ bc>1.05 Right

Otherwise Forward

cd/cm>1.15 Upward

cd/cm<0.85 Downward

Otherwise Forward

a
b

c

d

a :left eyebrow center
b: right eyebrow center
c: nose tip
d: chin
m: the midpoint of ab

(face_lr , face_ud )
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Nam e, Em o t i o n  an d  Facia l  Or i en t a t i o n



En gagem en t  Rat i n g Cr i t e r i a

Emotion Combined Emotion

angry, fear, disgust angry

happy, surprise happy

neutral, sad neutral

Condition Score Adjustment
Emotion is 'angry' -1

Emotion is 'happy' -1.5

Emotion is 'neutral' 0

Head_lr is 'left' or 'right' -2

Head_lr is 'forward' 0

Head_ud is 'upward' or 
'downward' -2

Head_ud is 'forward' 0

initial value of "score“ = 10

Emotion Combination Score per Frame
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Average Sco re  Over  Tim e

Video 1 Video 2

Average Score = Current Cumulative Score /  (10 * Current Frame Number)
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Co n cl u s i o n s  an d  Fu t u re  Di rect i o n s
Conclusions:
• Objective assessment is crucial for improving the teaching methods 

and enhancing the learning experience .
• Our project demonstrates the effectiveness of facial recognition 

technology in assessing student engagement, offering valuable 
insights for educators.

Future directions:
• Predicting emotions is challenging , requiring more effective models to 

improve accuracy in emotion prediction.
• Using real classroom student expressions as a dataset (current datasets 

often contain exaggerated facial expressions not representative of real classroom 
scenarios.) .

• Exploring more sophisticated criteria to improve the accuracy and 
robustness of facial orientation assessment ( our method relies on only four 
face landmarks to determine facial orientation ). 



Do you have any questions?

THANKS
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