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https://pads.moe.edu.tw/

ATV SRR TR
(Taiwan Assessment of Student
Achievement, TASA)

https://tasal.naer.edu.tw/tasa

o AR £ I BG R R (Taiwan
Education Panel Survey, TEPS)

http://srda.sinica.edu.tw/browsingbydatatype result.ph
p?category=surveymethod&type=2&csid=7

TEBRTEYERFHEE | B F
i %4 (TEPS-B)

http://srda.sinica.edu.tw/browsingbydatatype result.ph
p?category=surveymethod&type=2&csid=20

Pk £ I i BT R E (Special
Needs Education Longitudinal Study,
SNELS)

http://srda.sinica.edu.tw/browsingbydatatype result.ph
p?category=surveymethod&type=2&csid=18

R 73k ¥ # 1 7 4L & (National
Education Research Data Archive,
NERDA)

https://www.naer.edu.tw/PageDoc/Detail ?fid=440&id
=3491

TR ERTEDEHRFTHEE
(Taiwan Upper Secondary Education
Database)

https://use-database.cher.ntnu.edu.tw/used/

BERE L EHFANFA L

https://srda.sinica.edu.tw/browsingbydatatype result.p
hp?category=surveymethod&type=4&typeb=013&csi
d=126

Datashop

https://datashop.memphis.edu/

Newfoundland Labrador (Cnanadat)
Download a Database of K-12 Schools

https://www.gov.nl.ca/education/fag/schooldatabase/

NCES national center for education

Education Statistics (EdStats)

o https://nces.ed.gov/
statistics
Kaggle https://www.kaggle.com/junyiacademy/datasets
THE WORLD BANK

https://datatopics.worldbank.org/education/home

California Department of Education

https://www.cde.ca.gov/ds/ad/downloadabledata.asp
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2. £33 % (2011)- 338 F B2% (IRT) 2 H g7 - o IR
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3. BER(2011) - A SR MATLAB s * > 3 = 1 iR4ko
4. FRia9 ~ ZpedF ~ F 2 ¥(2021) ° 1% Google BERT #% = 7
> BT ;e 2 By o PIRFE ] 0 68(1),53-74 -
5. Adamo, J. M. (2001). Data mining for association rules and
sequential patterns: sequential and parallel algorithms.
Springer Science & Business Media.
6. Airasian, P. W., & Bart, W. M. (1973). Ordering theory: A new
and useful measurement model. Educational Technology, 13(5),
56-60.
7. Wu, H. M., Kuo, B. C., & Wang, S. C. (2017). Computerized
dynamic adaptive tests with immediately individualized
>33 feedback for primary school mathematics learning. Journal off

Educational Technology & Society, 20(1), 61-72.

8. de la Torre, Jimmy (2009). DINA model and parameter
estimation: a didactic. Journal of Educational and Behavioral
Statistics, 34, 115-130.

9. George, A. C., Robitzsch, A., Kiefer, T., GroB, J., & U nlii, A.
(2016). The R package CDM for cognitive diagnosis modeling.
Journal of Statistical Software, 74(2), 1-24.

10.Li, C. H., Ju, Y. J., & Hsieh, P. J. (2022). A Nonparametric
Weighted Cognitive Diagnosis Model and Its Application on
Remedial Instruction in a Small-Class
Situation. Sustainability, 14(10), 5773.

11.Cheng, K. H., & Hou, H. T. (2015). Exploring students’
behavioural patterns during online peer assessment from the
affective, cognitive, and metacognitive perspectives: A
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(2021). Exploring Collaborative Problem Solving Behavioral
Transition Patterns in Science of Taiwanese Students at Age 15
According to Mastering Levels. Sustainability, 13(15), 8409.

13.Bakeman, R., & Quera, V. (2001). GSEQ for Windows: New
software for the analysis of interaction sequences. GSEQ for
windows, 1000-1024.

14. Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L.,
Gomez, A. N., ... & Polosukhin, 1. (2017). Attention is all you
need. Advances in neural information processing systems, 30.

15. Devlin, J., Chang, M. W, Lee, K., & Toutanova, K. (2018). Bert:
Pre-training of deep bidirectional transformers for language
understanding. arXiv preprint arXiv:1810.04805.

16.Pai, K. C., Kuo, B. C., Liao, C. H., & Liu, Y. M. (2021). An
application of Chinese dialogue-based intelligent tutoring
system in  remedial instruction for  mathematics
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1S HAL S D
(4% %)
(- )Wieh * T#

BB | Fall 2022

Bfe A EDUC 6191 ERIRA 2 BT TR P R
B L Core Methods in Educational Data Mining

AARSE B ClA# - ers ~ L7 7% & [3F 13 &
Frk 3 ﬁﬁi%ﬁ 3

Rk al | ° 5%+ R < hpld 2 AA#RDa il 3177 1

£33 EDUC767 (may have new number by course start date), or prior

experience with statistics or data mining, or instructor permission.

This course covers core methods in educational data mining. Students
will learn how to execute these methods in standard software packages,
and the limitations of existing implementations of these methods.
Equally importantly, students will learn when and why to use these
A2 1 | methods. Discussion of how EDM differs from more traditional
statistical and psychometric approaches will be a key part of this course;
in particular, we will study how many of the same statistical and
mathematical approaches are used in different ways in these research

communities.
FAP & HERY S &gpPon

; Learn how to execute these methods | (2) st FHE B AT 2 S B * 27
in standard software packages. RS ~Bhpiir e

5 Learn when and why to use these (3) dc & * i § ek Hedp AT 2
methods. AfFAF T AP MR AR o

3 Distinguish how EDM differs from (1) e 7 f2R~ ~ B2 AH#H L E
traditional statistical and psychometric | &8> 5 ¥ F hg* o
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approaches.

Study how many of the same
4 | statistical and mathematical
approaches are used in different ways.

(2) i #HE B RSN
ECORIE 7 2

I =

A R L O

()i ER £

BIRREF Professor Ryan Baker
HPEE R Tk ke
KEERELH B3 %3
Video 1: Introduction
¥ 1i¥ [Chapter 1: Prediction Modeling Video 2: Regressors

Video 3: Classifiers part 1

¥ 23

Chapter 1: Prediction Modeling

Video 4: Classifiers part 2
Video 5: Case study in
classification

Video 6: Advanced Classifiers

¥ 3%

Chapter 2: Model Goodness and
Validation

Video 1: Detector confidence

Video 2: Diagnostic metrics: part
1
Video 3: Diagnostic metrics: part
2

¥ 43

Chapter 2: Model Goodness and
Validation

Video 4: Diagnostic metrics: part
3
Video 5: Cross-validation and
over-fitting

Video 6: Types of validity

¥ 5%

Chapter 3: Behavior Detection

Video 1: Ground Truth
Video 2: Data synchronization
Video 3: Feature engineering

¥ 6%

Chapter 3: Behavior Detection

Video 4: Automated feature
generation and selection
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Video 5: Knowledge engineering
and data mining

¥ 7%

Chapter 4: Knowledge Inference

Video 1: Knowledge Inference
Video 2: Bayesian Knowledge
Tracing

Video 3: Performance Factors
Analysis

¥ 8%

Chapter 4: Knowledge Inference

Video 4: Item Response Theory
Video 5: Advanced Bayesian
Knowledge Tracing

Video 6: Recent Developments
in Knowledge Inference

Video 7: Memory Algorithms

¥ 9%

Chapter 5: Relationship Mining

Video 1: Correlation Mining
Video 2: Causal Mining
Video 3: Association Rule
Mining

¥ 10 3%

Chapter 5: Relationship Mining

Video 4: Sequential Pattern
Mining

Video 5: Network Analysis
Video 6: Epistemic Network
Analysis

¥ 113

Chapter 6: Visualization

Video 1: Introduction to
Educational Visualization and
Learning Curves

Video 2: Scatter Plots, Heat
Maps, and Parameter Space
Maps

Video 3: State Space Networks
Video 4: Other Visualizations

¥ 12 %

Chapter 7: Structure Discovery

Video 1: Clustering

Video 2: Cluster Validation
Video 3: Advanced Clustering
Algorithms

Video 4: Applications of
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Clustering in EDM
Video 5: Factor Analysis
Video 6: Knowledge Structure:
% 13 ¥ |Chapter 7: Structure Discovery Q-Matrixes
Video 7: Knowledge Structures:
Other Approaches
Video 1: Discovery with Models
Video 2: Discovery with Models
% 14 i¥ |Chapter 8: Advanced Topics Y
Case Study
Video 3: Text Mining
Video 4: Hidden Markov Models
% 153 |Chapter 8: Advanced Topics Video 5: Conclusions and Future
Directions
¥ 16 i¥ |Final creative assignment
KE 3
ok o
R Video and lecture
You are expected to watch the asynchronous videos and post
questions and comments on each week’s content, or ask questions
iz and comments in the in-person class. You will not be graded on the
content or quantity of this type of participation, but if you don’t do
this, you won’t get nearly as much out of the class.
A T ERE S 4
&icgy
Eight basic assignments will be assigned. Every student must do
six of the basic homework assignments (your choice) and turn
-3

them in by posting them to the discussion forum. For the basic
homework assignments, you must complete 3 of assignments 1-4,

and 3 of assignments 5-8.
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W %8

Participation in asynchronous activities will also be part of the
course grade. For each creative assignment you complete (not
including creative assignment 4), you are expected to also provide
substantive comments on at least four other students’ submissions.
For these posts, there is no length requirement, but the posts must
offer a critical and meaningful perspective on how that student did
the assignment. To count towards your grade, your posts must be
submitted within five days of the assignment being posted.

Four creative assignments will be assigned. Every student must do
three of the creative homework assignments. For the creative

| Ty homework assignments, you may drop any of them except for the
final creative assignment. You must do the final creative
assignment.
O # &
=
2\ B A bL B
s 6 of 8 Basic Assignments 6% each (up to a
ol 36% maximum of 36‘;5) 0 “r
L]+
O %%
] A
[] 47 %
(=% E
3 of 4 Creative Assignments 13% each
W 39% to a maximu; of 39g%) 0 “
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BONUS: For every creative assignment,
there will be a special bonus of 20% for
the best hand-in. “Best” will be defined

specifically in each assignment.

[f you do more assignments than required,
[ will give you feedback, but I will not
grade extra assignments and let you have
the ones with a higher grade. If you turn in
all 4 of the first 4 basic assignments, [ will
only grade 1-3. If you turn in all 4 of the
second 4 basic assignments, [ will only
grade 5-7. If you turn in all 4 of the
R 1% creative assignmel‘lts, I will only grade 1,2,
and 4. If you turn in all 3 of the

second 3 basic assignments, [ will only
grade 4-5. To repeat, you cannot get a
higher grade in this class by doing more
assignments. You cannot get extra credit
by doing more assignments. The point of
this policy is to let you choose which
material to focus your energy on, and to do
a better job on that material.

Baker, R.S. (2020) Big Data and Education, 6th edition

43P https://www.upenn.edu/learninganalytics/MOOT/bigdataeducation.
html
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