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Problem & Case Scenario
➔ Academic success is a critical factor in 

shaping students’ opportunities for success, 

yet many high schools struggle to maintain 

satisfactory performance.

➔  Identifying at-risk students early

allows for timely intervention, helping 

prevent failure and ensuring long-term 

academic success.

➔ The insights from this study will benefit 

students, teachers, parents, and 

policymakers, providing actionable strategies 

for improving student retention, engagement, 

and overall educational success.



Data



Data Source: Synthetic dataset generated and posted to Kaggle for educational purposes. 

Data size: 2,392 students

Data Source & Description

Demographics Age, Gender, Ethnicity

Extracurricular Activities  
Participation Sports, Music, Volunteering, Other

Study Habits

Study Time Weekly, Absences, Tutoring

The study habits of a student are broken down into three columns: “StudyTimeWeekly”, 
“Absences”, “Tutoring”. 

Parent Information Parental Education, Parental Involvement

GPA/Grade Class Grade class takes the GPA and classifies it by letter grade with 0 equivalent to A and 4 
equivalent to F.



Feature Variables
Age 
(Grade Level) Freshman (15), Sophomore (16), Junior (17), Senior (18)

Gender Male (0), Female (1)

Ethnicity Caucasian (0), African American (1) , Asian (2), Other (3)

Parental
Education

None (0), High School (1), Some College (2), Bachelor's (3),

Higher (0)

Absences Absences are ranged from 0-30 days

Study Time Hours spent studying per week, ranges from (0-20)

Tutoring No (0), Yes (1)

Parental Support None (0), Low (1), Moderate (2), High (3), Very High (4)

Extracurricular Indicates the students' participation in an extracurricular activity other

than those listed below: No (0), Yes (1),

Sports No (0), Yes (1)

Music No (0), Yes (1)

Volunteering No (0), Yes (1)

* Since the dataset does not provide 

grade levels, we have made an 

assumption that the grade

level progression follows the typical 

age to grade model. This mapping 

serves as a proxy for

grade level to identify the grade levels 

across the dataset.

The “Extracurricular” column denotes 

whether or not a student participates 

in an activity other than sports, music, 

or volunteering and is considered to 

be an “Other” category.
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EDA







Linear Regression



Decision Tree
→ First splits based on absences

→ Overall accuracy of 69% and weighted 

F1 score of 0.67

→ Model did well predicting class 4 (F), 

struggled with other classes (A,B,C,D)

→ Over half of all students are in class 4 

which may bias the results
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Results
→ Linear regression model performed well and provided insight on the variables that 

correlated with raw GPA scores. Parental support, absences, and tutoring seemed to have 

the biggest effects

→ Decision tree performed strongly for GPA class 4 (F) but not so well for other classes. 

Possibly due to the weight of class 4

→ Clustering gives us 4 groups of students to focus on:

↠ Low study time, high GPA

↠ High study time, low GPA

↠ Low study time, low GPA

↠ High study time, high GPA

→ The better model: Decision Tree

↠ Why? The decision tree predicts whether a student is at-risk at passing and failing 

while the clustering helps identify natural groupings of students with similar traits. 



Recommendations 

→ Encourage weekly 

self-tracking and 

student/teacher check-ins.

→ Peer Tutoring Programs

→ Weekly self-tracking and 

student/teacher check-ins.

→ At-home study plans with 

encouraged routines. 

→ Early warning 

dashboards to flag students 

with high risk scores

→ Additional 

communication to all parties 

(students and parents) 

→ Boost student 

engagement (clubs, sports, 

etc.)

→ Invest in support systems like 

teaching parents the power of 

support and funding tutoring 

programs as preventative 

measures.

→ Incentivize extracurricular 

participation.

→ Mandate early intervention 

tools (i.e high- absence 

monitoring systems) 

Students & Parents Teachers Policymakers
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