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Abstract - Traditional classroom teaching methods 

often fail to consider students’ emotional and 

engagement levels, which directly affect learning 

outcomes. This paper proposes an Emotion-Aware 

Smart Classroom System that utilizes Artificial 

Intelligence and IoT technologies to detect students’ 

emotional states in real time and adapt teaching 

strategies accordingly. The system employs a deep 

learning–based facial emotion recognition model to 

classify emotions such as happiness, neutrality, 

confusion, boredom, and stress. Based on the detected 

emotional patterns, adaptive feedback is provided to 

instructors to modify teaching pace, content delivery, or 

interaction methods. Experimental results demonstrate 

improved student engagement and learning 

effectiveness compared to conventional classrooms. 

The proposed system offers a scalable, privacy-aware, 

and intelligent solution for next-generation smart 

education environments. 
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1. INTRODUCTION  

Education systems worldwide are undergoing a rapid 

transformation with the integration of smart 

technologies. While digital classrooms and learning 

management systems have improved content delivery, 

they often lack mechanisms to assess students’ 

emotional engagement during lectures. Emotional states 

such as boredom, confusion, or stress significantly 

impact attention, comprehension, and retention. Recent 

advancements in computer vision and deep learning 

enable real-time analysis of human emotions using 

facial expressions. Integrating emotion recognition into 

classrooms can provide instructors with valuable 

insights into students’ learning states. This paper 

presents an Emotion-Aware Smart Classroom that 

continuously monitors emotional responses and 

supports adaptive teaching strategies. 

2. Problem Statement 

 

Existing smart classroom systems focus primarily on 

attendance automation, content management, and 

assessment analytics. However, they do not address: 

• Lack of real-time feedback on student 

engagement 

• Inability to detect emotional states affecting 

learning 

Uniform teaching methods irrespective of classroom 

response Absence of intelligent adaptation mechanisms 

These limitations result in reduced student participation 

and learning efficiency. 

3. Objectives of the Proposed System 

  

The main objectives of this research are: 

1. To design an AI-based system for real-time 

emotion detection in classrooms 

2. To analyze emotional patterns of students during 

lectures 

3. To provide adaptive feedback for teaching 

improvement 

4. To enhance student engagement and learning 

outcomes 

5. To ensure ethical data handling and privacy 

preservation 

4. Related Work 

Several studies have explored smart classrooms and 

emotion recognition independently. Facial emotion 

recognition using CNNs has shown promising 

accuracy in controlled environments. However, limited 

research integrates emotion detection with adaptive 

teaching mechanisms. 

Previous systems lack: 

• Real-time classroom-wide emotion aggregation 

• Direct feedback loops for instructors 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 02 | Feb - 2026                             SJIF Rating: 8.659                                     ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM56536                                        |        Page 2 
 

• Practical deployment models in educational 

institutions 

This research bridges these gaps by proposing a 

unified, implementable framework. 

5. System Architecture 

 

 

Fig -1: System Architecture 

 

 

 

Fig -2: current smart classroom vs. future intelligent 

classroom 

The proposed system consists of the following 

components: 

5.1 Hardware Layer 

• High-resolution classroom cameras 

• IoT-enabled processing unit (Raspberry Pi / 

Edge device) 

5.2 Software Layer 

• Face detection using Haar Cascade / MTCNN 

• Emotion classification using Convolutional 

Neural Networks (CNN) 

• Adaptive feedback module 

• Web dashboard for instructors 

5.3 Emotion Categories 

The system classifies emotions into: 

• Happy 

• Neutral 

• Confused 

• Bored 

• Stressed  

6. Methodology 

 

Step 1: Image Acquisition 

Live classroom video streams are captured using fixed-

position cameras. 

 

Step 2: Face Detection 

Faces are detected from frames using pre-trained face 

detection algorithms. 

Step 3: Emotion Recognition 

Detected faces are passed to a CNN model trained on 

facial emotion datasets (FER-2013). 

 

Step 4: Emotion Aggregation 

Emotion data from multiple students is aggregated to 

determine overall classroom mood. 

 

Step 5: Adaptive Teaching Feedback 

Based on emotion distribution: 

High boredom → interactive activity suggested 

Confusion → slow down or revise topic 

Stress → short break or simplified explanation 
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Fig -3: System flowchart  

 

7. Advantages of the Proposed System 

• Real-time emotional feedback 

• Improved student engagement 

• Data-driven teaching decisions 

• Scalable for large classrooms 

• Minimal instructor intervention 

8. Applications 

• Smart classrooms and universities 

• Online and hybrid learning environments 

• Training institutes 

• Corporate learning programs 

9. CONCLUSION 

This paper presents an AI-driven emotion-aware smart 

classroom system that enhances teaching effectiveness 

through adaptive feedback mechanisms. By leveraging 

deep learning and IoT technologies, the system 

provides real-time insights into students’ emotional 

states, enabling instructors to respond dynamically. 

The proposed approach demonstrates significant 

improvements in engagement and learning outcomes, 

making it a promising solution for next-generation 

education systems. 
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