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Abstract

The challenges of academic underperformance and rising dropout rates have contributed to declining
student retention rates, resulting in implications such as wasted time, increased expenses, and missed job
opportunities. Consequently, the need to analyze and prepare student data is paramount. This study aims
to address these challenges by: 1) investigating and constructing a predictive model of student academic
performance within the Data Science and Software Innovation (DSSI), Information Technology and
Communications (ICT), Chemistry, and Biology programs at the Faculty of Science, Ubon Ratchathani
University, utilizing the Random Forest technique, and 2) creating a prototype web application to apply the
model and summarize the findings, developing with Django and PostgreSQL. The dataset used for model
construction encompasses academic records from both secondary school and university for 1,336 students
enrolled in the programs spanning academic years 2017-2021. This dataset includes 11 factors: educational
programs, first-term university GPA, and academic performance in 8 core subject groups: Thai Language,
Mathematics, Science, Social Studies, Religion and Culture, Arts, Career and Technology, Foreign Languages,
alongside high school GPA. The results of the prototype model research for DSSI, ICT, Chemistry, and Biology
programs demonstrates the ability to predict student learning outcomes, with F1-measure values of 88.02%,
86.18%, 84.04% and 85.18% respectively. Consequently, the implementation of the developed system holds
potential to benefit students, educators, and educational institutions in the design and implementation of

more effective and tailored teaching methodologies.
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AINAIUILUUINEDY (Model development)

1. a¥anuudiass fiuddeldimundids create-model ileasrsuuudrasslngligunuunisairsidaaiy
v 391 vildanusaldmdadie Sonldyadeyaiidniullunswesszuudnnsgudeyalnadinsafotea Tngld
Feulvnsnsesdoyanuanniidesnisudmeniulsfuaziudsnuieiudrduneunisutastoya (Pre-
processing) Fsazannsatioutoyaliiuudiasstidgy fuandunind 3

data = TrainingData.objects.filter(
Q(branch__id_ contains=settings.BRANCHES[@])
| Q(branch__id_ contain=settings.BRANCHES[1])
).values()
df = pd.DataFrame(data)
features = settings.FEATURES
target = settings.TARGET
X = df[features]
y = df[target]
pipeline = Pipeline(steps=[ (‘preprocessor’, ColumnTransformer(
remainder=’passthrough’,
transformers=[( ‘categories’,
OneHotEncoder(handle_unknown=’ignore’), features)])),
(“trainer’, RandomForestClassifier(
criterion="gini’,
n_estimators=100,
random_state=123,
class_weight={“status’: ‘balanced’},
max_depth=5))
1D
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2. mMsflnuaznimagaunuUsIaes ndnfiaiuuuiaenaiedu avddeyafiulaudalituuuuiiaes
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yoauuuansaensld 10-Fold cross-validation uauansrlaABveRzLLLATILLLERY 10 SOUNTVIAABY LitD
HoatunsTenesiinia niesunasiings (Underfitting) veswuusiass susdsiiuandlunini 4

model = pipeline.fit(X, y)

cv_result = cross_validate(pipeline, X, y, cv=10)
avg_accuracy = cv_result['test_score'].mean()

|
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ANSNAIUISZUU (Web application development)
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1. A192URULATEBNUUUTEUY (Planning and Design) t1uni1siiasivsinageenuuuilsidunisineu
Tifuszuu eanunsaagumsvhauvesssuuldfaununmgaina (Use Case Diagram) fan1nil 5
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\38u7 (Learning Management System: LMS) sudadefiinnnansenunieuenlugauniselldunflind ns
unsszuinvadlsafindedionss gindoiouss uiodu 4 Gedmansznulnenssteanimannuueg eld sauvs
anugvanIsiuresii3ou uenainiazUssgnddaneifiudu q filudiumaiianisiFoudveaniosnuudafs
(Traditional Machine Leaming) uaztnaiian13138udidadn (Deep Learning) Liloai1suuudnansnisweinsainadil
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