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Overview

 All Institutions strategically plans to increase the number of student 
enrollments by implementing course schedules that align with student 
demand.

 The number of sections needed for each course is important for the 
Academic Scheduling Department for offering right scheduling and 
allocating recourses effectively.

 The outcome of this research will be beneficial for student success and 
potentially increase percentage of course enrollment.
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 Part I: Preliminary Study

 Part II: Creating an 
intuitive dashboard to 
monitor enrollment trend 
and make 
recommendations.

5

PART I: PRELIMINARY STUDY
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Method
 Datasets includes 4,372 Unique Credit Courses offered at Dallas 

College for each Fall 2023 and Fall 2024. We excluded Dual 
Credit courses.

 Course Name, Modality, Academic Period, Section Count, Total 
seats used, Total section capacity, Total available seats, Average 
section utilization, Active student count and Enrollment Rate were 
collected.

 In this research project, multiple types of machine learning models 
are analyzed to identify significant factors in predicting course 
sections

Description of the Dataset
DescriptionVariable

Name of the Course  offer at Dallas CollegeCOURSE NAME

Mode of instruction or delivery of coursesMODALITY
Dallas College Campus LocationSec Location Desc Cc          

Academic PeriodSec User16                    

2024 Fall Course Section CountFA24_Section_Count            

2023 Fall Course Section CountFA23_Section_Count            

2023 Fall Total number of seats usedFA23_Total_Seats_used         

2023 Fall Total number of Section CapacityFA23_Total_section_capacity   

2023 Fall Total number of Available seatsFA23_Total_Available_seats    

2023 Fall Average percentage of the Section 
utilization

FA23_Avg_Section_Utilization  

2023 Fall number of active studentsFA23_Active_Student_Count     

2023 Fall percentage of student students enrolledFA23_Enrollment_Rate         
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The objective of this section is to analyze and 
investigate the dataset to summarize their 
characteristics  by employing various data 
visualization methods. 

Descriptive Statistics of the Dataset

 On a normal distribution, we expect to have 
approximately 68% of the values fall within one 
standard deviation of the mean; 95% within two 
standard deviations; and 99.7% within three 
standard deviations.

 The mean values of variables not same as the 
median values which are represented in the 50% 
(50th percentile) in the table. Hence, it shows  the 
dataset do not a have  normal distribution.

 The non normal distribution is confirmed from the 
Standard deviation
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Distribution of Categorical Features

Modality

CampusAcademic Period

Distribution of Numerical Features
23FA Section Count 23FA Total Seats Used 23FA Total Section Capacity

23FA Total Available Seats 23FA Avg Section Utilization 23FA Active Student Count 23FA Student Enrollment Rate

24FA Section Count
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Correlation Heat Map

• 23FA Section Count has strong 
positive correlation with 24FA 
Section Count

• 23FA Total Seats used and 23FA 
Active Student count also has strong 
positive correlation

The objective of this section is to build machine 
learning model to predict number of Course 
Sections required for 24 Fall Semester based on 
the 23 Fall Semester metrics

Modeling
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Model Result – Predicting 24FA Section Count
Linear Regression Model Performance

Developed multiple  Ordinary Least Square models(OLS) models with 
various independent variable to predict 24FA Section Count.

 For developing the model, 80% of dataset is used for training and 20% 
for testing. 

 The result of OLS Model with 23FA Section Count, 23FA Total Section 
Capacity and 23FA Active Student Count as independent variable is 
presented here.

R2      value of the model is 0.68 which shows that there is 68% of the 
variance in 24FA Section Count is explained by the independent variables.

 Even though the MAE and MSE is 0, residual plots violated Normal 
Distribution, and the theoretical quantile plot shows the Skewness after 
even log transformation of the dataset.

Model Result  – Predicting 24FA Section Count
Linear Regression Model Performance

Actual Vs Predicted 24FA Section Count 

MSEMAER2

000.68
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Model Results – Predicting 24FA Section Count

Random Forest Regression Model Performance

 A Random Forest Regressor model is built for 
predicting the 24FA Section Count including 
all independent variables.

 In the RF Regression model, hyperparameters 
such as n_estimators, max_depth and 
max_features  are used to optimize the 
model performance to avoid over fitting.

 GridsearchCV method is used to find the 
best values of  hyperparameter and select 
best Random Forest Regressor

 R2    value of the model is 0.85 which shows 
that there is 85% of the variance in 24FA 
Section Count is explained by the 
independent variables

MSEMAER2

110.85

Actual Vs Predicted 24FA Section Count 

Model Results – Predicting 24FA Section Count
Random Forest Regression Variable Importance Plot

 Mean decreased Gini value 
represents how much the impurity 
decreases when a specific feature 
is used to split data at each node 
in the decision trees, indicating 
the variable’s importance

 Variable importance determines 
the  relative influence of each 
variable in predicting target.

 23FA Section count is an 
extremely important feature in 
predicting and is likely 
dominating the model’s prediction
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Model Results – Predicting 24FA Section Count

Model Comparison

MSEMAER2Model

000.68Linear Regression

110.85Random Forest Regressor

100.80Support Vector Regressor

110.40KNN Regressor

 R2  value and the MAE/MSE  of Random Forest 
and Support vector Regressor models are almost 
similar.

 Random Forest Regressor performed well with both 
training and testing dataset compared to Support 
vector Regressor

 R2  value for Linear Regression is .68 and the 
model indicate overfitting as training value is 
greater than testing value.

 PART II: CREATING AN 
INTUITIVE DASHBOARD TO 
MONITOR ENROLLMENT 
TREND AND MAKE 
RECOMMENDATIONS.
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Conclusion and 
Discussion
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Conclusion

 We have used several models to ascertain the main predictors as well as predict 24FA Section Count.
 Random forest can handle complex and non-linear dataset without any prior insights and, robust to 

outliers.
 Random Forest provides importance of individual features within each decision tree. According to 

Random Forest model, 23FA Section count is an extremely important variable in predicting 24FA 
Section Count.

 Random Forest and  SVR models have similar results; however, SVR can be harder to interpret due to 
the kernel function.

 For future studies on Section Count prediction, we can include additional features such when timeline 
on when the section is opened, faculty teaching the course and information of students enrolling the 
course

 Also, we can use other machine learning model such as Xgboost to compare the prediction and feature 
importance.

Contact Info

• Feel free to send your 
question/suggestion/discussion 
to:

Gayathri Krishnamoorthy

gkrishnamoorthy@dallascollege.edu

Daniel Le

dle@DallasCollege.edu
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Scan the QR code to 
complete the session 

survey.
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