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Graduate Skills

GRAD SKILLS

Course Condition: Consent of Faculty

Essential skills for graduate study; necessary characteristics and digital learning skills
for graduate students; searching strategies; searching and reading research skill
practices; creatively critical thinking skills; communication skills; knowledge
synthesis skills; academic integrity; strategies for avoiding and preventing academic
plagiarism; reference writing that qualified as international standards; using digital
learning instruments for graduate studies and research; academic well-being and
growth mindset.

* 513y Un Ll



2756620*%

2756621*

BmenIensinen 1 3(3-0-9)

Reulvedu : infinuzoygnliTou

WluiAdvean1s3de nszuIuyiAdveIn1sIde 1nuienazUseinnveaniIsITenig
n13AnY NsAvuadayiTenianisfiny) auyfgiunisivy ¥aNNITeBNKUUNITIRY
WaUTuna MTITELEIRMAMN kazN1TITELUUNANTS n1sWauIYelauslATIn1TIdY
M9 Peus1euIde walANeuLagININENuIdY Msivuauradeya 3501y
FIUTINToYA N13TANITTYaNaUNITIATIEN N1TTATIEToyan18adiAusTene
affaasusnsds manaaeuilowSsuiisuaedefeaianaaeud Mslisziaany
wsUsmaisuagatenis Msliengiauudsunusiukasing) n153ns1e

ATLLUTUTIWYINL MTlasgianduiusiaznnslasginisanaes

Educational Research Methodology |

ED RES METH |

Course Condition: Consent of Faculty

Concepts of research; research paradigms; goals and types of educational research;
educational research problems determination; research hypothesis; principles of
quantitative, qualitative, and mixed methods research; research proposal
development; research report writing; 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 analysis of variance; analysis of covariance and repeated

measures; multivariate analysis of variance correlation and regression analysis.
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Educational Research Methodology |

ED RES METH I

Course Condition: Consent of Faculty

Roles and functions of educational research in complex settings; determination of
complex research strategies for quantitative, qualitative, and mixed methods
research; determination of research conceptual framework with mediator,
moderator, and multilevel variables; research design for complex research
questions; advanced research sample determination, advanced research
instrument development and quality investigation; selection of advanced
statistical analysis; classical and big data collection methods; techniques for
reading and criticizing research reports; emphasis on discussion and seminar on

issues and trends of contemporary research.
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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

and modern data collection; classical and online survey; item formats for online
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survey with users’ interaction; data scraping from website, learning management
system, and digital media; face-to-face, online, and robot interview; field and
online observation; validation of psychometric properties, parallelism and
equivalency, data representativeness; norm and cutscore development; emphasis
on discussion of important issues towards research instrument construction, and

classical and modern data collection, and practice.
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Thesis and Report Writing

THES RPT WRIT

Course Condition: Consent of Faculty

Nature and purposes of thesis and report writing; analysis of principles of thesis

and report writing with emphasizing the skills in thesis and report writing.
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Educational Action Research

ED ACT RES

Course Condition: Consent of Faculty

Concepts of action research; principles of action research for educational
development in contexts of classrooms, schools, communities, and organizations;
using digitals for problem inquiry process; research problem and research question
determination; research design for complex research questions; fidelity of
implementation; using digitals for collection, integration, and reliability investigation
of multiple sources of data; data analysis; presentation, utilization, and reflection
of research findings for educational development and adjustment of action

research process.
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Experimental Research and Causal Inference

EXP RES CAUS INF

Course Condition: Consent of Faculty

Concepts, principles, and types of causal inference; characteristics and types of

experimental and observational research for causal research problem;
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max-min-con principle; treatment design and fidelity assessment; types and design
of control group; natural & field experiments; adaptive design; MOST & SMART
principles; single-subject design; supporting techniques such as, statistical
matching, vignette design for experimental survey research, instrumental variable
technique, difference in differences technique, and discontinuity analysis;
measurement of dependent variable; sample size determination; data analysis;
causation analysis; applications of data science to experimental research and
causal inference research; presentation of research findings; planning for

innovation adoption and expansion using implementation science.
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Individual Study |
INDIV STUDY |
Student selection of topics in educational research methodology under

the supervision of the assigned advisor.
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Individual Study I
INDIV STUDY I
Student selection of topics in educational research methodology under

the supervision of the assigned advisor.
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User Experience and Needs Research in Education

UX NEEDS RES

Trends of research methodology in the digital age; differences between user
experience research, user research, needs research, and market research; process
of user experience research; data collection techniques; creating user profiles and
characteristics of user persona; concept of needs; design and process of needs
research; techniques in needs research; quality of user experience research and
needs assessment research, emphasizing user experience and needs assessment

research to design and develop educational innovation.
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Qualitative and Mixed Methods Research

QUAL MIX METH RES

Course Condition: Consent of Faculty

Paradigms of qualitative research; concepts and theories in qualitative research;
qualitative approaches; research design techniques; key informant determination,
data collection techniques such as observation, interview, focus group;
triangulation; types of data analysis; qualitative research report writing;
trustworthiness in qualitative research; research ethics; paradigms of mixed
methods research; mixed methods research designs; appropriate mixed methods
research strategies selection; mixed methods research report writing; emphasis on

studying contemporary educational research and field practices.
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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
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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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Multilevel Structural Equation Modeling Research

MSEM RES

Course Condition: Consent of Faculty

Concept and essence of multilevel structural equation modeling research;
characteristics and types of multilevel data; relationship between multilevel data,
moderator variable, and interaction effect; research problem, hypothesis,
conceptual framework determination; sample determination; research instrument
construction; multilevel data analysis, including multilevel exploratory and
confirmatory factor analysis, multilevel path analysis, multilevel structural equation
model, multilevel and multigroup analysis, analysis of moderated mediation effect,
analysis of mediated moderation effect, analysis of multilevel mediation effect,

and analysis of multilevel moderation effect.
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Qualitative Data Analysis in the Digital Age

QUAL DAT ANA DIGI

Course Condition: Consent of Faculty

Basic concepts of data coding, code category, theme identification and theory
development; types of analogy including simile, metaphor, cliché, and metonymy;
general process of qualitative data analysis; types of qualitative data; types of
coding scheme and theme development; testing validity and reliability of coding;
dialogue analysis; discourse analysis; thematic analysis; ethnomethodology;
netnographic analysis; multimodal data analysis; displaying data using matrix, data
network, and graphic to exploration, describing, ordering, explanation, and
prediction; drawing conclusion and writing report; emphasizing on data analysis

using CAQDAS; standards and ethics; trends and issues in qualitative data analysis.
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Educational Policy Research and Analytics

ED POL RES ANA

Course Condition: Consent of Faculty

Concepts and designs of educational policy and related research, institutional
research, operations research, and futures research; policy design; policy cycle;
relationship between policy and decision making process; game theory for
educational decision making; risk analysis; multicriteria decision making; model
building and analysis of education and social models; classical and modern policy
analyses; policy analytics; policy mining; report writing for policy research and
policy analytics; finding presentation and information tools for making, monitoring,

evaluating, and improving educational policy.
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Dynamic and Longitudinal Data Research

DYN LONG DAT RES

Course Condition: Consent of Faculty

Principles of research design for longitudinal and dynamic data (LDA) in education;
types of research question on development, gain, growth, and trend; research
instruments for LDA,; statistical techniques for LDA analysis, including general linear
model, trend analysis, multilevel model, cross-classified and multiple membership
model, latent growth curve model, latent transition analysis, mixture model,
longitudinal exploratory structural equation model, exploratory latent growth
model, dynamic structural equation model, N-of-1 data analysis, random intercept
cross-lagged panel model, random intercept latent transition analysis, dynamic
latent class analysis, and Bayesian model; comparison between traditional and

modern methods of LDA.
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Research Synthesis Methodology

RES SYN METH

Course Condition: Consent of Faculty

Principles of quantitative and qualitative research synthesis; traditional and
modern synthesis methods; narrative reviews; systematic reviews; rapid reviews,
scoping reviews; umbrella reviews; meta-analysis; meta-ethnography; meta-
analysis of single-case study; MASEM; research evaluation and collection of
research for synthesis; estimation and analysis of effect sizes; research synthesis
using data science; document mining; topic modeling; research mapping; writing
report of research synthesis; and utilization of research synthesis results in

educational development.
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Advanced Quantitative and Qualitative Research

ADV QUAN QUAL RES

Course Condition: Consent of Faculty

Classical and modern research methodology; concepts and designs of advanced
quantitative and qualitative research; comparison of basic and advanced research;
constructive criticism of research; considering modern advanced options in
research design; discussion on strengths and weaknesses of research designs;

development of creative novel research methodology.
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Advanced Research Data Collection
ADV RES DAT COL

Course Condition: Consent of Faculty

Principles and types of advanced research data collection and instrument; advanced
reliability, validity, and psychometric properties of instrument; form, mode, and
dimensionality of instrument; modeling for complex instruments, including bifactor
model, ECFA, ESEM, and BF-ECFA/ESEM; common method variance, common
method bias, differential step functioning and remedies; anchoring vignette;
principles and applications of data science in data collection for educational
research; scraping, crawlering, and crowdsourcing; data fusion and extraction; face,
eye, gesture, motion, and emotion recognition and tracking; emphasis on exploring
modern and advanced research data collection and instruments with practical

application.
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Educational Data Mining Research

EDM RES

Course Condition: Consent of Faculty

Concept, characteristics and types of big data and educational data mining;
educational research problems using big data or data mining; big data gathering,
cleaning, and editing; data exploration and integration information extraction;
statistical analyses for big data and data mining; research report; confidential and
ethical issues; applications of data mining research in various educational settings;
implementation of research results in policy development; innovation prototype
development based on research results; trends of educational data mining;

emphasizing the applications of data mining in educational research.
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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
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experience research, and design thinking for design research; theory and design
principles; design of design research: innovation design, implementation,
evaluation; quality assessment of design research, emphasizing on using design

research to design and develop educational innovation.
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Quality Improvement Research

QUAL IMP RES

Course Condition: Consent of Faculty

Concepts of quality, quality assurance, quality assessment, and research for
continual improvement process; integrated research and development process;
principles of policy research, evaluative research, development research, research
for educational quality assurance, and auditing system; techniques in forming
research questions for quality improvement; quality indicators development;
construction of research instruments for quality assessment; knowledge
management; methods for writing terms of references, research reports, policy
implications and recommendations for research quality improvement; and
applications of research to develop plan, program, project, personnel, policy,

product, performance, and proposal.
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Dissertation

DISSERTATION

Review of literature on the topic of interest in educational research methodology;
conducting research; research report writing; research publications under

the supervision of the thesis advisor.
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Dissertation

DISSERTATION

Review of literature on the topic of interest in educational research methodology;
conducting research; research report writing; research publications under

the supervision of the thesis advisor.
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Dissertation

DISSERTATION

Review of literature on the topic of interest in educational research methodology;
conducting research; research report writing; research publications under

the supervision of the thesis advisor.
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Selected Topics in Educational Research

SEL TOP ED RES

Course Condition: Consent of Faculty

Current topics in educational research selected for detailed and intensive

discussion.
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Doctoral Dissertation Seminar
DOC DISSERT SEM
Seminar on research issues; research trends in educational methodology; and

processes for developing dissertation.
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Qualifying Examination
QUALIFYING EXAM
Fundamental concepts; theories and principles in educational research

methodology and related research.
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Achievement Test Development Using Digital Technology

ACH TEST DEV TECH

Course Condition: Consent of Faculty

Relationship analysis between curriculum and measurement and evaluation;
creating objective and subjective test specifications and parallel test; item review;
assessment of quality and parallelism of tests and items; computer-based testing
for learners in digital era; using applications in scoring; grading and reporting of test

results.
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Psychological Assessment

PSY ASSMT

Nature of psychological variables; operational definition of psychological variables;
techniques for scaling psychological variables: intelligence, attitude, interest and
personality; techniques for analyzing the quality of psychological scales: factor
analysis, multitrait-multimethod; multi-dimensional scaling; polytomous IRT for

psychological scaling.
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Performance and Authentic Assessment

PERF AUTH ASSMT

Course Condition: Consent of Faculty

Psychomotor domain taxonomy; nature and characteristics of practical skills;
indicators of performance outcomes; principles and guidelines for authentic
assessment; portfolio assessment; performance outcome indicators; constructing
and validating performance tests both tasks and scoring rubrics; examining the
efficiency of performance assessment practice by using generalizability theory;

rater bias; rater training; score resolution.
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Project Evaluation Methodology and Technique

PRO EVA MET TECNO

Concepts, principles and theories of project evaluation; application of evaluation
models to projects in the areas of education, business, training and social services;
process and techniques of project evaluation; identification of indicators for project
evaluation, ie., output, outcome, impact, efficiency, effectiveness; steps in

conducting project evaluation; feasibility analysis, presentation of evaluation results.
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Competency Assessment

COMP ASSMT

Concepts of competency assessment; identifying of definition/ indicators in
competency assessment; designing, developing, and validating of competency

assessment tools; identifying criterion; and competency assessment report.
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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;
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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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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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Spatio-Temporal Data Analytic in Education

SPA TEM DAT ANA ED

Principles and fundamental concepts of spatio-temporal data analysis; types of
research questions for spatio-temporal data analysis; concepts of spatio-temporal
process; characteristics and types of spatio-temporal data; geographic coordinate
system; data collection and management; spatio-temporal data visualization
including static temporal maps, dynamic temporal maps, interactive temporal
maps, and space-times cube; statistical analysis and prediction models for spatio-
temporal data via classical and bayesian approaches including spatial regression

models, general spatio-temporal interaction models, multilevel spatio-temporal
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models, and dynamic spatio-temporal models; evaluating spatio-temporal
statistical models and model selection; application of spatio-temporal data

analysis for educational research.
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Principles 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, key points, textures, and color on imasges, 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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Psychology of Learning and Motivation in Digital Era

PSY LRN MOT

The role of biological, psychological, social, and cultural factors in learning process;
neurosciences and learning; theoretical perspectives of learning in the fields of
cognitive, behavioural, social cognitive, and humanism psychology; learner learning
motivation; designing learning intervention to promote student academic,

emotion, and social capacities in digital era.
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Positive Psychology for Flourishing of Learners

POS PSY FLO LRN

Theoretical foundations of positive psychology; three dimensions of positive
psychology; meaning and valued living; the science of self-acceptance; happiness
and well-being; optimism; hope; resilience; mindfulness; flow; positive
characteristics; character strengths; counseling and coaching in existential well-

being; positive relationships; activities to develop learners a sense of flourishing.
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