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Project Overview
•Challenge: Low self-efficacy in introductory 
computer science courses
• Impact: Adverse effect on academic 
performance

•Solution: PULSE Platform
•Purpose: Bolster self-efficacy among 
students
•Method: Development of an online platform
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Student interface (1)
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Student interface (2)
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Student interface (3)

5



6

Instructor interface



Prediction of scores of 3 students
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Prediction of scores of three students



PULSE Research Goals

•Productive strUggle for deveLoping Self Efficacy

•Detecting the struggles is a challenge and so far, it 
is not real-time
•Transforming struggles into learning opportunities
•Predictive Performance Scores for Timely 
Instructor Interventions
•Peer insights
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Mixture of Experts PULSE Architecture 
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Features Used for Prediction
•Code features forming a multivariate time series
• # lines
• # characters
• # methods
• # methods with a minimum length of four lines
• # classes
• # constructors
• # comment segments
• # characters in comments

•Latest: Coding-LLM-driven features forming a 
multivariate time series
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Score Prediction Evaluation 
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One activity from Spring 2023 for 
training and testing.

Fall 2023’s two coding activities 
for training and another activity 
for testing. 

Three activities from Fall 2023 for 
training and Spring 2023’s one 
activity for testing.

MoE and eight features



Recent Results: Score Prediction (RNN)
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Prediction using 8 simple features Prediction using GraphCodeBERT features



Technology/Platforms Used

•Django
• Python for backend services, neural network models, 

etc.
•Angular
•Flask
•AWS
•LLM: OpenAI (limited), GraphCodeBERT
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What’s Next?
•Combining simple features with complex code 
features.
•Early prediction.
•Prediction for long-form assignments.
• Improved interface both for instructors and 
students.
•Surveys regarding self-efficacy, productive struggle, 
and interface evaluation.
• Issues:
• Security issues.
• Packaging: Multicourse setting will require a stronger server
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