Contents

Acknowledgments

1.

The Mystery of Intelligence

1.1 Intelligence—The Most Valued Trait
1.1.1 Once Upon a Time in Africa
1.1.2 Intelligence, Still a Story of Success
1.2 Can We Boost Intelligence?
1.3 Educational Interventions for Higher Cognitive Competence
References

The Biological Background of Intelligence

2.1 Brain Structure
2.1.1 Brain Volume
2.1.2 Brain Tissue and Surface
2.1.3 Corpus Callosum and Subcortical Structures
2.1.4 Microstructure of White Matter
2.2 Neuroelectric Measures of the Brain at Rest
2.3 Brain Function and Neurobiological Theoriesof Intelligence
2.3.1 ERR Studies
2.3.2 The Neural Efficiency Hypothesis
2.3.3 The P-FIT Theory
2.3.4 The Multiple-Demand Systemof the Brain and g
2.4 Processing Speed and Working Memory
2.4.1 Processing Speed
2.4.2 Working Memory
2.5 Sex Differences in Intelligence, Brain Structure, andFunction
2.5.1 Psychometric Evidence
2.5.2 Neurobiological Evidence
References

Raising Intelligence by Means of Behavioral Training

3.1 The Mozart Effect
3.2 Types of Training: Theory, Memory, Brain, andPersonal Bias
3.2.1 A Neurocognitive Perspective
3.3 Metaanalyses and Review Papers: Improving Fluid
Intelligence with Training
3.3.1 Changes in Brain Structure and Function Induced
With Training

Vii

10
15

26

43
43
45
48
50
52
59
60
64
66
69
71
71
73
77
78
81
85

102
109
111

114

125



vi Contents

3.4 The Jaeggi et al. Study
3.4.1 The n-Back: Cognitive and Neurocognitive
Characteristics
3.4.2 The n-Back in Action
35 COGITO
3.6 Research from Our Lab
3.6.1 Training of Specific Abilities
3.7 Video Games: With Fun to More Intelligent Brains?
References

4. Changing Brain Activity, Increasing Intelligence:
Transcranial Electrical and Magnetic Stimulation

4.1 Transcranial Electrical Brain Stimulation
41.1 tDCS
4.1.2 tACS
4.1.3 tRNS
4.2 Transcranial Magnetic Stimulation (TMS)
4.3 tDCS and tACS as a Tool to Modulate Intelligence
4.4  Noninvasive Brain Stimulation in Working Memory Research
441 Research From Our Lab
References

5. Other Approaches: From Neurofeedback
to Cognitive-Enhancing Drugs

5.1

5.2

53

54

Neurofeedback

5.1.1 EEC and MEG-Based Neurofeedback

5.1.2 fNIRS- and fMRI-Based Neurofeedback

Exercise

5.2.1 Animal Research

5.2.2 Human Observational Studies

5.2.3 Human Intervention Studies

5.2.4 Neuroimaging Research

Meditation

5.3.1 Effects of Meditation Training on Intelligence

5.3.2 Effects of Meditation Training on Attention,
Cognitive Inhibition, and Working Memory

Nutrition and Cognitive-Enhancing Drugs

5.4.1 Nutrition

5.4.2 Cognitive-Enhancing Drugs

References

6. Once Upon a Time We Were on the Moon

6.1

Why Become More Intelligent?

References

Index

129

129
136
138
141
151
156
162

176
177
180
190
191
196
215
220
226

238
240
245
250
250
253
257
264
271
274

278
283
284
292
298

319
323

325



