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Online Learning

For 12-year-old Kaitlyn Yu Ching, staying home for online learning over the
past month did not make much difference from face-to-face lessons, as live- T

A substitute schoolteacher has found herself busier than ever helping support teachers design e-learning
activities. Photo: AFP for physical education and music.

streamed classes were conducted following a strict timetable every week, even




Massive Open Online Course (MOOC) Platforms
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HKUST - A dynamic, international research university, in relentiess pursuit of excellence, leading the
advance of sclence and technology, and educating the new generation of front-runners for Asia and the
world.




HKUST Online Learning Platforms for the Community
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HKUST-MIT Research Alliance Consortium
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Data Science and e-Learning Research Cluster

5 ITF projects funded by Innovation and Technology Commission (ITC) so far

2 are led by me to develop personalized e-learning platforms for both formal
education (primary, secondary, and tertiary education sectors) and
professional training




Learnlex Platform (hosted by Trumptech)
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Sample Question

Math topics
(137)

Difficulty . . .

Math topic-groups
(6)




137 Topics from 6 Groups

Algebraic

Geometric

Measures

Numeric

Spatial

' Equations (linear | Frequency 3-D shapes
— equations in two -|  polygons and - Coordinate systems| H Angles (degree) ~|  5-digit numbers -1 (vertices, edges,
unknowns) curves faces)Directions
Deductive geometry
» Formulas — Histograms - (geometric Arri?:t?r?ulzges' | Decimals (division) | - Circles
construction) gles)
o iti i i a ; Perimeter Fractions (mixed _| Direction (compass
Identities Pie charts Graphs of functions (circumference) operation) bearings)
Measures of i
Laws of Integral i Pythagoras' il | | Squares and a Recognising
Indices Ce?tarsé:;eggsncy Theorem Spesd square roots 2-D shapes
[ )
Simple Polynomials | | | . I 2 || Time (the 24-hour | ||  Multiples and Symmetry
(factorisation) Tabulations Tngonomeitry time) factors (Rotational)
- 12 topics - 20 topics - 9 topics - 24 topics - 46 topics — 26 topics




Attempt History of a Student
Hm

Spatial Recognising 2-D shapes 19/03/13 08:34
2 41 Spatial Spatial patterns X 19/03/13 08:35
3 15 Data handling Histograms v 19/03/13 09:25
4 36 Spatial Transformations Vv 19/03/13 10:16
5 108 Spatial Fitting and dissecting 2-D shapes X 19/03/14 08:01
6 3324 Measures Time (year, month, day, week) X 19/03/14 08:46

Equations (linear equations in two

7 252 Algebraic unknowns) X 19/03/15 02:09
g 239 Numeric Squares and square roots v 19/03/26 10:17

9 3324 Measures Time (year, month, day, week) v 19/04/24 06:47



Knowledge Tracing

Question Math Correct
Id topic-group or Not

Spatial Recognising 2-D shapes 19/03/13 08:34
2 41 Spatial Spatial patterns X 19/03/13 08:35
3 15 Data handling Histograms v 19/03/13 09:25
4 36 Spatial Transformations v 19/03/13 10:16
5 108 Spatial Fitting and dissecting 2-D shapes X 19/03/14 08:01
6 3324 Measures Time (year, month, day, week) X 19/03/14 08:46

Equations (linear equations in two

7 252 Algebraic unknowns) X 19/03/15 02:09
g 239 Numeric Squares and square roots Vv 19/03/26 10:17
9 3324 Measures Time (year, month, day, week) v 19/04/24 06:47
10 40 Numeric Decimals (mixed operation) ?




Recurrent Neural Network for Knowledge Tracing
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[Inspired by Deep Knowledge Tracing, C. Piech et al, NIPS 2015]




Question Recommendation based on Student Performance

%

Numbers 1to 20

subtraction (within
4 places)

Addition and
su?tracﬂon (within
20!

Multiplication
(Basic

and mm

-O

(mul 1d it
and rme‘ ig

or3 dnglts)

Division (basic

computation)

Mixed operations
(addition,

nd 2

Multlg
(multiplier 2 digit

and multiplicand 2
or 3 digits)

digit and dividend
2 or 3 digits)

isibility
(Divisors are 2, 5
and 10)

Multiples and
factors

Area (squares,
rectan(sgqles)

Divtston (divisor 2

20r3drghs)

9
Divisibility

(Divisors are 3. 4.
6.8.9and 11

Common multiples
and common
factors

(parauelograms

zi nd
trape unS\)sa

Fractions (basic
€O

L
Fractions
(equivalent
fractions, addition
and subtraction of
fractions with the

same
denominator)

thaton o
i ur
' Arithmetic ons)
subtraction, (oommutativs and
multiplication and
brackets) propemes)
s



Learning Analytics Server

Learning edX
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Professional Training Courses on Open edX (collaboration with Cyberwisdom)
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Please Join Pilot Launch







