
Relevant tables
This supplementary material contains several tables cited 
in the main text. These tables summarize the literature 
on cognitive diagnosis (Table S1), learning style analysis
(Table S2), student sentiment analysis (Table S3), student 
behavior analysis (Table S4), student performance prediction 
from a non-cognitive perspective (Table S5), personalized 
learning path recommendation (Table S6), personalized 
course recommendation (Table S7), and personalized exercise 
recommendation (Table S8). It also includes Table S9, which 
summarizes mainstream intelligent educational software and 
their characteristics.
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Table S9 The existing adaptive learning systems

System Web-site Type Developers

Year

C
harges

C
loud

M
obile

Local

C
ognitive

m
odeling

N
on-cognitive
m

odeling

Personalized
recom

m
endations

Knewton knewton.com ALS Jose Ferreira 2008 Pay + + - ↭ ↭

Smart Sparrow smartsparrow.com ALS University of New South
Wales 2010 Trial/Pay + + - ↭ ↭

Codecademy codecademy.com ALS Zach Sims 2011 Free/Pay + + - ↭
DreamBox dreambox.com ALS Lou Gray, Ben Slivka 2006 Trial/Pay + + - ↭ ↭
ALEKS aleks.com ALS Jean-Claude Falmagne 1996 Pay + + - ↭ ↭

Tandem tandem.net VEA
Arnd Aschentrup, Tobias
Dickmeis, Matthias
Kleimann

2015 Free/Pay + + - ↭

Duolingo duolingo.com VEA Luis von Ahn, Severin
Hacker 2011 Free/Pay + + + ↭ ↭ ↭

Jill Watson - VEA Ashok Goel 2016 - + - -
Woebot www.woebot.io VEA Alison Darcy 2017 Pay + + - ↭ ↭
IBM Watson Assistant
for Education

ibm.com/watson/education/
pearson VEA - 2016 Pay + + - ↭ ↭

AskAway askaway.org VEA - - Free + + -

Coursera coursera.org OLP Andrew Ng, Daphne
Koller 2012 Free/Pay + + + ↭

EdX edx.org OLP Harvard University, MIT 2012 Free/Pay + + + ↭

Udemy udemy.com OLP Eren Bali, Gagan Biyani,
Oktay Caglar 2010 Pay + + + ↭

Udacity udacity.com OLP Sebastian Thrun, David
Stavens, Mike Sokolsky 2011 Pay + + - ↭

Khan Academy khanacademy.org OLP Salman Khan 2008 Free + + + ↭ ↭

Carnegie Learning carnegielearning.com OLP Carnegie Mellon
University 1998 Pay + + - ↭ ↭

FutureLearn futurelearn.com OLP The Open University 2012 Free/Pay + + - ↭
CodeCademy code.org OLP Hadi, Ali Partovi 2013 Free + + - ↭
Rosetta Stone rosettastone.com OLP Allen Stoltzfus 1992 Pay + + + ↭ ↭ ↭
Learning Locker www.learninglocker.net LAT HT2 Labs 2014 Pay + - -

Blackboard Analytics blackboard.com LAT Michael Chasen,
Matthew Pittingsky 1997 Pay + + -

Cognos Analytics for
Education - LAT - - Pay + + -

Brightspace Insights community.d2l.com/
brightspace LAT John Baker - Pay + + -

IBM Watson Education - LAT - - Pay + + - ↭ ↭
Moodle moodle.org LMS Martin Dougiamas 2002 Free/Pay + + +

Blackboard Learn blackboard.com LMS Michael Chasen,
Matthew Pittingsky 1997 Pay + + +

Canvas instructure.com/canvas LMS Brian Whitmer, Devlin
Daley 2008 Pay + + +

Schoology schoology.com LMS
Jeremy Friedman, Ryan
Hwang, Tim Trinidad,
Bill Kindler

2009 Free/Pay + + -

Minecraft: Education
Edition education.minecraft.net EG Markus Persson, Mojang 2011 Free + + + ↭ ↭

BrainPOP brainpop.com EG Avraham Kadar 1999 Pay + + -
Scratch scratch.mit.edu EG Mitchel Resnick 2007 Free + + +

Prodigy prodigygame.com EG Alex Peters, Rohan
Mahimker 2011 Free/Pay + + - ↭ ↭

Tinkercad tinkercad.com EG Kai Backman, Mikko
Mononen 2011 Free + - -

Autodesk Education autodesk.com/education EG John Walker 1982 Free + + +




