Early detection of academic weakness in secondary and middle school students using artificial intelligence tools
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1. Project Overview
The Kingdom of Saudi Arabia is keen on education and its importance, and seeks to develop the educational process and provide a suitable environment for students. Students are considered an important focus in the educational process and must be supported, and any problems that hinder their learning must be resolved. One of the most prominent problems is poor or delayed academic achievement. Some researchers have defined academic achievement as
“all performance by students in various school subjects that can be measured by test scores, teacher assessments, or both.” [Hadi Shaalan Rabie and Ismail Muhammad al-Ghoul, The Educational Counselor and His Active Role in Solving Student Problems, Jordan, Dar Al-Thaqafa, 2006]
Academic weakness is a decline in a student's academic performance and can be caused by various social or psychological factors. It is necessary to address and highlight this problem, identify it early, and treat it so that the student can catch up with the rest of the students and prevent them from falling behind.
According to a study by Casillas, A., Robbins, S. B., Allen, J., Kuo, Y. L., Hanson, M. A., & Schmeiser, C. (2012).
 which studied the school environment and included 4,660 students from 24 schools, the results indicate that the strongest indicator is the prediction of previous grades, projects, and activities, in addition to psychological and social factors. From these results, we emphasize the importance of early and effective assessment based on the two previous points in order to identify risks and intervene to improve academic performance. 
A study by Laetitia Cassells (2012) indicated that students at risk of academic failure benefited more from the early detection system and additional lessons than students who were not subject to the system, achieving cumulative grades that were 8% higher.
Therefore, our project focused on creating a tool to help teachers identify students who are at risk of failing the course, develop remedial plans for them, identify high-achieving students, and develop enrichment plans for them.





2. Project Goal
• To review research studies on the causes of student academic weakness, methods of treatment, and ways to enrich high achievers
• To collect and analyze student grade data from the first period of the semester
• To create a tool to help teachers identify students with low grades early on and help them pass the course
• To provide teachers with remedial and enrichment plans
3. Approach
• Data collection: Student grades in the first period of the semester
Student information (participation in assignments and projects)
Performance indicator 
• Data analysis:
Descriptive data analysis to understand grade distribution and identify student patterns
Numerical data analysis:
Identify the relationship between student performance in activities and their grades 
Identify the relationship between attendance and academic level
• Selecting a predictive model
Some models that can be used:
· -(Linear Regression): To predict grades based on first-term grades
· -Artificial neural networks: To provide accurate predictions based on a variety of inputs.
· -Decision Trees: To identify the main factors that affect students' final performance.
· -Random Forests: To improve predictions using decision trees while improving performance.
• Model training:
· -Use first-term data to train the model.
· -Predict final grades for the second term based on their previous grades in the first term.
· -Identify struggling students. 
· -Identify high-achieving students.
• Design and develop remedial and enrichment plans based on prediction results:
· Interactive extra lessons and workshops to review difficult concepts
· Personal guidance for students
· Encouraging self-learning
· Adding interactive activities that motivate students to improve their performance 
•Testing the model after training to determine the accuracy of predictions


















4. Project Steps and Timeline
	Time
	Description
	Stage

	Two months
	Data is collected for students in the first semester and analyzed to understand the relationship between their first semester grades and academic failure, and to understand the relationship between academic failure and attendance, performance of tasks, projects, and school assignments, and to address health and social problems and link them to the causes of academic failure.
	Data collection

	One month
	Predictive models are used based on their previous grades.
	Model building and training

	Two weeks
	During this stage, the tool is tested, the accuracy of the predictions is verified, and feedback is collected from students and teachers.
	Testing, evaluation, and improvement

	Two weeks
	Final adjustments and reporting Modifications are applied after feedback is collected and the necessary reports are prepared.
	Final adjustments and reporting








5. Expected Results
· Understand the relationship between low grades in the first semester and academic failure.
· Help identify students who are at increased risk of academic failure.
· Support students who have achieved below-average grades compared to their peers to enable them to succeed academically.
· Enrich and reinforce students who have achieved high grades in the first term of the semester.


6. Resources Needed
- Use the Python programming language with libraries such as pandas for data analysis, scikit-learn for machine learning, and tensorflow or keras for neural networks.
- Use data servers such as MySQL to store student data.
- Use some auxiliary applications to design an interactive interface for teachers, such as flask or Django.
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