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Summary research paper's: 

1- AI analyzes student performance by identifying specific learning needs, providing targeted interventions, and enhancing academic outcomes. It measures attitudes toward learning, boosts motivation, and utilizes adaptive learning mechanisms to guide students, ultimately facilitating improved learning experiences and performance. 

2- The study utilizes a random forest algorithm to analyze student performance by  predicting outcomes based on learning data from 395 students in a Python  
Programming course. The model achieved an R² of 0.55, with RMSE of 4.68 points and  MAE of 3.61 points, indicating accurate predictions. Key predictors influencing  performance included the score of the 2nd unit test, the 4th unit test, and average  homework scores, providing insights for early intervention and curriculum improvement. 

3- AI can analyze student weaknesses by evaluating their explanations for chosen answers in formative assessments, such as multiple-choice questions. By identifying misconceptions and misunderstandings, AI tools like Dewey provide instructors with rapid, actionable feedback on student thinking. This analysis reveals gaps in understanding, such as incorrect assumptions about gene dosage or the role of transcription factors, allowing educators to tailor their instructional strategies and address specific areas where students struggle, ultimately enhancing learning outcomes.


Critical Analysis

The methodological weakness of the first paper undermines its ability to substantiate claims. It raises good questions but doesn't convincingly answer them with data.
A technically solid study that succeeds at prediction, but falls short in application. It doesn’t explore how predictive insights could enhance pedagogy, personalize learning, or reshape curricula.
This is a visionary paper—forward-looking and pedagogically bold. However, it's still in the exploratory phase. It could benefit from pilot data and real-world classroom studies.

Connections
Together, the studies highlight that Artificial Intelligent  is not a one-size-fits-all solution but a multi-purpose tool that can:
 Improve student engagement as in  (Mallillin) or enable data-driven support (Zhu), and finally create more authentic assessments (Klymkowsky & Cooper).
Their connection lies in building a comprehensive AI-enhanced learning ecosystem, where AI supports instruction, predicts outcomes, and assesses learning in meaningful ways.
Let me know if you want a visual diagram or conceptual framework that maps out this connection!


Conflicts between the findings 

Mallillin suggests AI can improve academic performance, but without providing a procedure and measurement method.
Zhu shows moderately accurate predictions, but if relying on MC questions, the error in measuring the performance remains accounted in result risks.
Klymkowsky & Cooper advocate shifting from final-answer–based assessments to insight-based ones, which could improve both prediction and intervention.
In sum, they don't fully contradict—each picks a different stage of the procedure (performance intervention, prediction, and assessment design). But together, they highlight a critical need: a holistic approach that uses AI not just to predict, but to deeply understand—and thus meaningfully improve—student learning.





Synthesis Matrix for Literature Review:
	Study 
	Authors 
	Year 
	Research  
Design
	Key Findings/Results 
	Methodology 
	Limitations

	Artificial  
Intelligence  
(AI) Towards  Students’  
Academic  
Performance
	Mallillin 
	2024 
	Experimental Design
	AI enhance student  
learning and measures  student. Attitude 
	Quantitative research  use to Measure and  detect the related  
factors to enhance  
academic  
performance. 
Qualitative research is  used to evaluate and  analyze the AI  
Enhance the academic  performance of  
students among the  respondents. 
	The study uses a mixed-methods approach (focus groups + survey), but lacks a control or comparison group to assess the effectiveness of AI interventions versus no intervention

	Prediction  
and Analysis  of  
University  
Student  
Performance  Based on  
Machine  
Learning
	Xiaobo  
Zhu
	2024 
	Observational Design
	The model provide a good result for student performance R2  = 0.55, RMSE = 4.68 and MAE=3.61. analysis predict the learning difficulties and curriculum enhancement.
	Predictive model based on random forest that analyze student performance specifically on python course.
	Limited amount of  data used in the  
research. Not all  
indicators have  
been used in this  study such as  
classroom  
interaction  
frequency and  
homework  
completion time

	The end of multiple choice tests: using AI to enhance assessment
	Klymkowsky
	2024
	Case Study Design
	Dewey delivered a detailed analysis for students and define the miss understand concept by allowing student to explain why they choose  this answer. Then the AI bot “Dewey analyze the student answers and identify misconceptions and missing knowledge
	Develop a AI Bot 
	The current answer is unsure student understanding. 

Training Data: Dewey’s accuracy depends on its curated knowledge base.
Adoption Barriers: Instructors must embrace formative assessment and redesign courses around feedback.
Expansion Needed: Larger trials across diverse subjects and student populations.
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