
Contents

1 Introduction ........................................................................................................ 1
1.1 Cognition and Learning in the Age of AI.................................................. 2
1.2 A Brief History of AI in Education............................................................2
1.3 Typical Areas of AI in Education .............................................................. 4
References...........................................................................................................6

2 An Overview of AI............................................................................................9
2.1 Basic Approaches in AI.............................................................................9
2.2 Major AI Technologies.............................................................................11
2.3 Typical Open-Source AI Projects and Cloud Services ........................... 22
References.........................................................................................................26

3 Intelligent Learning Environments ............................................................... 29
3.1 Smart Campus ........................................................................................ 32
3.2 Campus Safety Detection and Early Alarming.......................................35
3.3 Smart Classrooms...................................................................................38
3.4 Smart Library.......................................................................................... 45
3.5 Intelligent Writing System.......................................................................48
References.........................................................................................................51

Intelligent Learning Processes
4.1 Introduction...................

53
53

4.1.1 Intelligent Mapping and Visualizing of Knowledge
and Competency...........................................................................54

4.1.2 Intelligent Diagnoses and Recommendations............................ 58
4.1.3 Monitoring Learning Load .........................................................64
4.1.4 Virtual Environment for Inquiry-Based Learning ..................... 66
4.1.5 Intelligent Domain-Specific Tools..............................................71
4.1.6 Intelligently Assisted Learning Based on Brain Science .... 80
4.1.7 Intelligent Robotics and Toys..................................................... 85
4.1.8 Intelligent Assistant in Special Education.................................. 92

References.........................................................................................................99

vii



viii Contents

5 Intelligent Teacher Assistant
5.1 Intelligent Tutoring............................................................................
5.2 Intelligent Question Answering.........................................................
5.3 Intelligent Test Generation and Evaluation......................................
5.4 Generation of Report for Education.................................................
5.5 Personalized Assignment and Dialogue System..............................
5.6 Automated Assessment of Speaking.................................................
References..................................................................................................

6

101
102
108
110
115
117
119
123

Intelligent Educational Evaluation
6.1 The Diagnosis and Evaluation of Problem-Solving Skills...............
6.2 Mental Health Monitoring, Early Warning, and Intervention .........
6.3 Physical Health Monitoring and Improvement................................
6.4 Smart Class Evaluation......................................................................

125
126
131
135
137

References

7

140

Intelligent Educational Management and Service
7.1 AI to Promote Education Equity.......................................................
7.2 Big Data to Support Intelligent Decision-Making in Education ....
7.3 Intelligent Technologies to Improve the Quality of Regional

Teaching............................................................................................
7.4 Dynamic Monitoring of Education Quality......................................
7.5 Customized Education Services.......................................................

141
142
146

7.6 Intelligent Medical Assistants at School.........................................
References..................................................................................................

151
153
157
160
168

8 Frontiers of AI in Education .......................................................................169
8.1 Educational Knowledge Graph.............................................................. 170
8.2 Cognitive Diagnosis............................................................................... 172
8.3 Student Modeling ................................................................................... 174
8.4 Educational Question Representation.....................................................176
8.5 Machine Reading Comprehension and Scoring....................................178
8.6 Intelligent Tutoring System....................................................................180
8.7 Neuroscience and Education..................................................................182
8.8 Human-Machine Integration..................................................................183
References.......................................................................................................184

9 Prospects and Reflections: Looking into the Future
9.1 Prospects of AI in Education ............................................................
9.2 Reflections on AI in Education .........................................................
9.3 Suggestions for Promoting AI in Education....................................
References..................................................................................................

189
189
192
194
198


