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Educational Research Methodology |

ED RES METH |
Course Condition : Consent of Faculty

Concepts of research; research paradigms; goals of educational
research; educational research problems determination; research hypothesis;
principles of quantitative, qualitative, and mixed methods research; reading and
criticizing research techniques; determination of data sources; data collection
methods; data manipulation; data analysis using descriptive statistics; inferential
statistics; comparison of means using t-test, one-way and n-way analyisis of variance;
analysis of covariance and repeated measures; multivariate analyisis of variance

correlation and regression analysis.
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Digital Tools for Data Collection
DIGI TOOL DATA COL
Course Condition : Consent of Faculty

Design principles of data collection and research instrument
construction; classical measurement scales of research instruments; validation
process towards psychometric properties of resreach instruments; classical and
online data collection strategies; data representativeness validation; validation of
instudents’ parallelism propoties between different instrument meaning same
construct; development oof norms and cut-off scores; classical and contemporary
data collection, namely application of learning management system and digital
media, face-to-face and robot interview, field and online observation, basic data
scraping methods, classical and online surveys; types of questions in digital survey
of interaction with texts, choosing orders with maximum difference, highlight of text,
text filling, and of interaction with graphics, best spot selection, heatmap and graphic
using; emphasis on discussion of important issues towards research instrument
construction, and classical and contemporary data collection, and practice.
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Structural Equation Modeling Research

SEM RES

Course Condition : Consent of Faculty

Basic concepts of structural equation modeling; latent variable,
moderator variable, mediator variable; determination of research problems, research
modeling, and sample determination for structural equation modeling research;
methodology for analyzing structural equation modeling; process of analysis and
validation of research model; analysis principle; command writing and interpretation;
confirmatory factor analysis, path analysis, multiple group analysis, dyadic analysis,
exploratory SEM, and latent class analysis; emphasis on data analysis practice.
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Design Research

DESIGN RESEARCH

Paradigms, research methodology, and types of research for designing
and developing innovation; nature and principles of design research; application of
user experience research, and design thinking for design research; theory and design
principles; design of design research, i.e., innovation design, implementation,
evaluation; quality assessment of design research; emphasis on using design research

to design and develop educational innovation.
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Educational Big Data Analytics and Data Mining
ED BIG DAT MIN

Concepts of big data design, collection, process, analysis and
visualization for education; characteristics and structure of big data; data life cycle;
big data architecture planning; private and on cloud environment for big data
analytics; how to use big data technologies via big data ecosystem platforms and
data enterprise consisting of the tools of data collection and digestion, data
repository management, data process and analysis, and data visualization; SQOL and
NoSQL database management; big data technology command on GUI system and cloud
shell using LINUX, JAVA, and Python; big data processing techniques consisting of data
scraping, data wrangling, unstructured data transformation to structured data; data

packaging and application; emphasizing on practice with big data ecosystem on cloud.
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Essential Competencies for Programming in Educational Data Analysis

ESS COMP PROG ED
Course Condition : Consent of Faculty

Basic concepts and types of data analysis software for educational
statistical and data science tasks. Introduction to the nature and sources of educational
data, types of educational data. Fundamental knowledge in programming for
educational data science, including variables and their types, operations between
variables, loops and types of loops, and writing functions. Basic concepts about various
data storage structures, importing and exporting data, and data preprocessing, including
data tidying, data cleaning, and data manipulation. Introduction to programming for the
visualization and analysis of educational data, including exploratory data analysis,

machine learning, and natural language processing.
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Principle of Educational Statistics and Data Science

PRIN STAT DS

Course Condition : Consent of Faculty

Concepts and principles of statistics on data sciences; probability
theory and statistics including random variable and probability distribution, Bayesian
theory, sampling distribution and standard error; hypothesis testing and parameter
estimation; univariate statistical analysis including descriptive statistics and standard
score, normal probability distribution, sampling distribution, and standard error;
hypothesis testing and parameter estimation; analysis of mean differences using
t-test and analysis of variance (ANOVA); correlation analysis; regression analysis;
analysis of covariance; logistic regression analysis and cluster analysis with
emphasizing data manipulation and analysis practice in the educational research
using statistical software.
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Multivariate Analysis in Education
MULTI ANA ED
Course Condition : Consent of Faculty

Principles and application of multivariate statistical analysis including
multivariate data exploration; comparison of similarities and dissimilarities between
univariate and multivariate statistical analyses; multivariate analysis of variance,
repeated measures ANOVA, and multivariate analysis of covariance, analysis of
multivariate relationship including canonical correlation analysis, multivariate
multiple regression; generalized linear models; principles of component analysis;
exploratory factor analysis; confirmatory factor analysis; structural equation model

(SEM); emphasizing on the educational research.
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Bayesian Principles and Application

BAY PRIN APP
Course Condition : Consent of Faculty

Basic concept of Bayesian statistics; concept of Frequentist and
Bayesian approach in statistics; Bayesian Computation with random sampling and
resampling techniques such as Bootstrap, Jackknife, Markov Chain Monte Carlo,
Gibbs sampling and Metropolis-Hastings sampling; application of Bayesian model
analysis in education research; Bayesian linear and Generalized linear models;
Bayesian hierarchical modeling; Bayesian structural equation modeling; Bayesian
network for predictive models; Bayesian model selection; Bayesian item response
modeling; applications of Bayesian approach to frequentist statistical issues such as
small sample sizes, nonnormal and heavy-tailed distributions, missing data;

emphasis on analysis practice using R and Python programs.
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Machine Learning Principles and Application

ML PRIN APP
Course Condition : Consent of Faculty

Fundamental concepts of machine learning, types and methods of
machine learning include supervised learning, unsupervised learning, and
reinforcement learning. Techniques for classification/prediction include decision
trees, K-nearest neighbor models, regression analysis, logistic regression analysis,
discriminant analysis, Naive Bayes algorithm, Support Vector Machines, ensemble
learning methods, artificial neural network models, and basic deep learning models.
Techniques for data clustering include K-means, K-modes, K-medoids, hierarchical
clustering, and DBSCAN. Techniques for data dimension reduction include Principal
Component Analysis, Singular Value Decomposition, and t-SNE. The process of
developing machine learning includes data management, model performance
evaluation, and model refinement. It emphasizes the application in research and
educational psychology.
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Educational Data Management and Mining
ED DAT MAN MIN
Course Condition : Consent of Faculty
Concepts of data management and mining; data lifecycle; design for

database and web applications; data management with SQL and NoSQL; data
collection design using web scraping and chatbot; data wrangling for data mining;
data analytics model including descriptive analytics, diagnostic analytics, predictive
analytics, and prescriptive analytics; exploratory data analysis; data mining
techniques for clustering, classification, and association rules mining; text mining and
sentiment analysis; emphasizing on the educational research.
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Simulations for Educational Data Science

SIM ED DS
Course Condition : Consent of Faculty

Basic concepts of simulation for educational data science; type of
simulation; Monte Carlo Simulation consist of random numbers and random
variables generation; Monte Carlo simulation design; validating the reliability and
analysis result of Monte Carlo simulation models; social simulation; agent-based
models; agent-based social simulation; multi-agent models; social networks analysis,

emphasizing on the educational research.
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Trend Analysis for Educational Quality Improvement

TREND ED QUAL

Concepts of indicators; definitions and significance of educational
indicators; classification of educational data; development of educational indicators;
statistical analysis for indicator development; indicator presentation and usage;
educational trend analysis; comparison of educational trends between educational
institutions, provinces, and countries; time-series analysis and forecasting; qualitative
trend analysis; megatrends analysis, focusing on utilization of indicator trend analysis

in assessment, assurance and increase in the quality of educational management.
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Database Management in Educational Statistics

DB MGT ED STAT

Educational database system structure design; Data file construction
and management Data transference between database management programs; Data
preparation techniques for data analysis including data validation and missing data
analysis; Construction of offline and online educational database system; Database
programing with PHP and SQL; Conditional and unconditional data query; Data
presentations and apply of information from database for decision making in policy

and practice.
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Individual Study |

INDIV STUD |

Study on selected topics relevant to individual interest under the
supervision of the assigned professor, emphasis on in-depth knowledge and creation

of the body of knowledge and innovations on educational statistics information.
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Individual Study Il
INDIV STUD I

Study and discussion on topics of educational statistics and information
selected based on students' attention, emphasis on modern in-depth studies and

producing academic works in the field of the educational statistics and information.
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Statistics for Data Analysis |

STAT DAT ANAL |

Concepts, principles, and application of statistical analysis focusing on
univariate statistical analysis including descriptive statistics and standard score,
normal probability distribution, sampling distribution, and standard error; hypothesis
testing and parameter estimation; analysis of mean differences using t-test and
analysis of variance (ANOVA) family; correlation analysis; regression analysis and
nonparametric statistics analysis with emphasis on the use of computer programs in

statistical analysis.
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Statistics for Data Analysis Il

STAT DAT ANAL I

Principles and application of multivariate statistical analysis includeing
multivariate data exploration; comparison of similarities and dissimilarities between
univariate and multivariate statistical analyses; analysis for comparison of centriods
by using Hotelling T-squares, multivariate analysis of variance, repeated measures
ANOVA, and multivariate analysis of covariance; analysis of multivariate relationship
including canonical correlation analysis, multivariate multiple regression,
discriminant analysis, logistic regression analysis, exploratory factor analysis, and

cluster analysis emphasizing the use of computer programs in statistical analysis.
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Data Analysis for Educational Measurement and Evaluation |
DAT ANAL ED MEA |

Principles and application of statistical analysis focusing on statistical
analysis for measurement and evaluation in education including descriptive
statistics; standard score and normal probability distribution; sampling distribution
and standard error; hypothesis testing and parameter estimation; analysis of mean
differences using t-test and analysis of variance (ANOVA): one-way ANOVA, factorial
ANOVA, analysis of covariance (ANCOVA), and repeated measures ANOVA,; correlation
and regression analysis; logistic regression analysis; exploratory factor analysis; with
emphasis on the use of computer programs in statistical analysis.
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Data Analysis for Educational Measurement and Evaluation Il
DAT ANAL ED MEA Il

Principles and application of multivariate statistical analysis focusing on
multivariate statistical analysis and comparing the similarities and dissimilarities with
univariate statistical analysis; including analysis of difference between centroids using
Hotelling T-squares; multivariate analysis of variance; repeated measures ANOVA,
factorial multivariate analysis of variance; multivariate analysis of covariance; analysis
of multivariate relationship including canonical correlation analysis, multivariate
multiple regression; discriminant analysis; logistic regression analysis; exploratory
factor analysis; cluster analysis, with emphasis on the use of computer programs in
statistical analysis.

2758686  1aA13vIalatw Ty 2 (2-0-6)

N1300NLUULALATINATIANITUNAUBTOYANINITANYIAILAIN UWNUAIN
uwudl wagnmiiaenadeamnzauiuuiundeya Usslovinazndnnisldnszuiunns
wasteyalmdunmsuuuusing 9 lumsiiausdeyauazansaumaiidunanisinsgs
Toyan9ada nMsuUsanindeya adanisiauetoyaniafnuinuastoyaaun s
nMseenuUUNazAnLdonarsaumai eldaiiauaruedn nseenuuudulrinsiiniiie
thiaueasaumadelusunsumslinseideyaiiugu



24

Data Visualization
DAT VIS

Educational data presentation design and creation using picture, chart,
and graph according to data context; advantages and principle of data visualizations
for the presentation of data and information that are derived from statistical analysis;
data transformation; cross-sectional and longitudinal data presentation technique;
information design and selection for dashboard; infographic design for information

presentation using basic information analysis programs.
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Learning Analytic in Education

LRN ANA ED

Principles and fundamental concepts of learning analytics; types of and
research questions for learning analytics; data collection, management, and analysis
including descriptive, visualization, and predictive techniques; related topics
including educational data mining, academic analytics, curriculum analytics, school
analytics, teacher analytics, and assessment analytics; applications of learning
analytics for designing evidence-based learning; ethics and data privacy concerns;
trends and issues in learning analytics.
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Principle of Deep Learning and Application in Education
PRIN DL APP ED
Course Condition : Consent of Faculty

Fundamentals of deep learning and its applications in education. Types
of artificial neural network models, such as feedforward neural network models,
convolutional neural network models, recurrent and LSTM neural network models,
autoencoder neural network models, generative adversarial neural networks,
transfer learning, fine-tuning pre-trained models and deep reinforcement learning.
Deep learning model development process, including data management, model
performance development, and model improvement. Emphasizing applications in

research and educational psychology.
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Computer Vision and Image Processing

CV IMG PROC
Course Condition : Consent of Faculty

The concepts and techniques of image processing, including image
transformations  such as geometric transformations, frequency domain
transformations, non-linear transformations, and kernel transformations. Feature
extraction from images, such as edge detection, angles, shapes, keypoints, textures,
and color on images, and feature extraction using deep learning models. Image
segmentation techniques, such as segmentation by criteria, area-based
segmentation, edge-based segmentation, cluster-based segmentation, watershed
segmentation, and segmentation using deep learning models. Visual processing
techniques include motion analysis and object detection. The development of
models for detecting and recognizing objects in images, with a focus on practical
applications in research and educational psychology.
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Natural Language Processing in Education

NLP ED
Course Condition : Consent of Faculty

The concepts of Natural Language Processing, text preprocessing
techniques such as normalization, tokenization, regular expressions, stemming, and
lemmatization. The concepts of language models and types of language models,
including statistical language models such as n-gram models and Hidden Markov
models, neural network language models such as feedforward neural networks,
recurrent neural networks, LSTM, BERT, and GPT. Semantic analysis, syntactic
analysis, information extraction, sentiment analysis, text classification, dialogue
systems and chatbots. Emphasis is placed on applications in research and
educational psychology.
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Dissertation
DISSERTATION

Course Condition : Consent of Faculty

Review of literature on the topic of interest in educational statistics
and data science; conducting research; research report writing; research

publications under the supervision of the thesis advisor.
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Dissertation
DISSERTATION

Course Condition : Consent of Faculty

Review of literature on the topic of interest in educational statistics
and data science; conducting research; research report writing; research

publications under the supervision of the thesis advisor.
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Dissertation
DISSERTATION

Course Condition : Consent of Faculty

Review of literature on the topic of interest in educational statistics
and data science; conducting research; research report writing; research
publications under the supervision of the thesis advisor.
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Doctoral Dissertation Seminar

DOC DISSERT SEM
Course Condition : Consent of Faculty

Seminar on research issues; research trends in educational statistics
and data science; and processes for developing dissertation.
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Qualifying Examination
QUALIFYING EXAM

Course Condition : Consent of Faculty

Fundamental concepts, theories, and principles in methodology for
innovation development in education and related research.
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E-mail: prapasiri.r@chula.ac.th
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E-mail: utumporn.c@chula.ac.th
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E-mail: voranuch.m@chula.ac.th

I95. 0-2218-2522-3

Website: https://www.edu.chula.ac.th/resch



