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post-training modulation 77

serial 168

memory trace 24–7

mental representation 163–6

mental rotation 163–6

mental time-travel hypothesis 93

messages 227, 323–4

metabolic rate 97

mice 365

migration 104, 105–7

mimicking 290

mind, theory of 399–411

minnows 296

mirror image forms 163–4

mirror test 407–8

modality 167–8

molluscs 52, 77–9

see also snails

momentary maximising 97

momentum 164

monkeys

abstraction 162

cooperative breeding 387–8

delayed reaction tests 90, 91

dimensionality test 137

expectancy violation tests 207–9

fear shaping 253

innovation 305, 315

learning sets 181–2, 236

list learning 169–70

matching-to-sample 92

mimicking 290

mirror test 407

nepotism 374

numerical abilities 212, 222–3, 226

object permanence 136

problem solving 188, 193, 203, 204

role-taking/reversal tasks 406

social intelligence 397

social learning 301

tool use 188, 191–2

vocalisations 272, 323, 346–50

see also apes; individual species

motion-based prey detection 243–4

motivation

in conditioning 54–6

detour tests 124

in foraging 96–7

in imitation 301

latent learning 66, 183

motor skills, memory in 75

moundbirds 241–3

movement

extrapolation 125–6

perception of 29, 133

multi-dimensional scaling (MDS) 153

multibearings hypothesis 116–17

multiple memories 80

mushroom bodies (MBs) 79–81

naked mole-rats 370–1, 382–5, 390–2

natural concept formation 160–3

natural selection 4–5, 17, 256

naturalistic observations 5–6

navigation 105–17, 120

nepotism 374

nest-building 240–3

nestmate recognition 365

neurons 22, 24

of cephalopods 78

interconnections 25–7, 46–7

plasticity 85

neurophysiology, history 20–3

neurosis, experimental 44, 57

neutral stimuli (NS) 43–4

nonsense syllables 25

novel feeding techniques 303–5

novel stimulus, reaction to 61–2, 64–5

novel traits, imprinting on 282–3

number sense

human infants 225–6

see also numerosity

number systems 219–22, 224

numerosity 210–12, 214–18, 222–3

nutcrackers (birds) 116, 119, 262–3,

264–5

object permanence 132–5, 135–9

observational conditioning 291

observational learning 296–302

oddity concept 167

olfactory cues

in navigation 107–8, 111

social use 60, 284, 368

On the Origin of Species 4–5

one-to-one principle 211

operant conditioning 16–18,

45–54, 237

optic flow 109, 122

orang-utans 316, 333

ordering 168–70

ordinality principle 211, 222–3

orienting response 61–2

ospreys 310–11

owls 190

oystercatchers 258

paired/non-paired concept 160

panic 295

parent/offspring interaction 267–8,

309–11

parrots

counting 223

inherited behaviour vs learning 255

language skills 134, 223, 318, 337–9

mimicking 290

object permanence 134–5, 136

social learning 299–301

string-drawing problem 194–6

Parsimony, law of 8

patch-use tests 97–8

path integration 108–9, 122

perception

and learning 28–31

object permanence 133–4

selective 244–5

perspective-taking 400–2

pheromones 107, 378–9, 383
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physical forces, reasoning

about 206–7

pictures 156–8, 161–2

pigeons

abstraction 162

anticipation 94–5

categorisation 155–8

colour proportions 218

conditioned reactions 56

danger cues 239

delayed matching to sample 90–1

discrimination tests 150–1

homing 84–5, 110, 121

hypothesis production 51

impulsiveness 98

insight in problem-solving 178–9

learning predisposition 251

list learning 169

mental rotation tasks 163–5

navigation 107–8, 110

numerical competance 213, 224

Pavlovian conditioning 47–8

same/different concept 153

symmetry concept 159

training 17–18, 47, 238

triggering dormant behaviour 307

pigs 237, 403

pilfering avoidance hypothesis

265–6

piloting 109–10

plasticity, neuronal changes 85

pluralism, in societies 256–66

poisoning, avoidance 64–5, 293

polyethism 377–85

population-specific behavioural

traditions 303–6

positive consequences,

behaviourism 13

positive reinforcement 50–4

post-training memory modulation 77

prairie dogs 349

precocial animals 267–8

precocial birds 279–81

predator recognition 251–4

dialect discrimination 318

instinctive reactions 5–6, 8

public information 295–6

social learning 290, 291, 292

vocal warnings 346–9

predatory behaviour 77, 309–11

predictability 65

prediction 93–5

prefrontal cortex 86, 87, 146

Premack principle 55

preparedness, in learning 250–4

prey detection 243–4

primates

behavioural traditions 304, 315

deception by 402

extrapolation 128

gesture languages 331–4

maternal separation 281–2

problem-solving 191–3, 196

social intelligence 396

tool use 188–91, 311

insect fishing 187, 188–9, 311,

315–16

vocalisations 272, 346,

348, 349

problem-solving

cephalopods 77

early studies 9–10

insight in 67, 177–9

specialisation for 234

tool use and 191–209

productivity, in language 328

proportions, judgement of 218

prospective memory 94

protein synthesis, in LTM 87–8

proto-counting 218–22

prototype effect 154, 156

pseudo-insight 178

public information 292, 293, 295–6,

301–2

punishment 47–9

purposeful behaviour 55

purposive action 10

puzzle boxes 8–9, 13, 45–7

quails 124, 238–9, 295

quantities, knowledge of 210–12

queen caste 379–83

rabbits 283, 373

ranking, intelligence in 393–6

rate of reinforcement 53–4

rats

anticipation by 94

behavioural traditions 305

discrimination tests 148, 150

individual recognition 365

innate abilities 238–9

latent learning 66, 182–3

learning predisposition 251

maze learning 31, 254

maze tests 9, 95, 119

navigation 109, 113–14, 119

operant conditioning 48–9

poisoning avoidance 64–5, 293

relative reinforcements 55–6

social learning 293–4

species-specific learning 234–5

ravens 213, 349, 403

reasoning

about physical forces 206–7

transitive inference 170–1

recency, law of 46

receptive field, of toads 244

reciprocity 375, 388

redundancy, spatial information

111–14

reference memory see long-term

memory (LTM)

reflex movements 14

reflex theory 20–1

reflexology, branches of 23–4

reinforcement 16–17, 47–56,

64, 96

relation concepts 167

relational matching-to-sample

171–2

relative numerousness

judgements 211

releasers 247–9

remembering 71–2

reminiscence about a stimulus 56–7

reorientation task 113–14

repetition, in learning 61

reproductive caste 370–1

reproductive fitness 373

reptiles

extrapolation tests 128

see also lizards; salamander larvae;

toads

response facilitation 291

response-stimulus (R-S) 48

retention interval 91

retrospective memory 89–92

reversal shift training 148–9

reverse tube problem 203

reward 16, 80, 94

rhesus monkeys

fear shaping 253

language behaviour 323

numerical competence 212,

222–3, 226

social intelligence 397

rigidity experiments 207

ritualisation 36, 46, 205–6,

245, 256

robot bee experiment 344–5

rodents
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rodents (cont.)

as altricial animals 267–8

exploratory learning 183

see also mice; naked mole-rats; rats

role-taking/reversal 405–6

rotational transformation 164–6

rote-learning 151

route marking 112

rule learning 145–51

salamander larvae 374

Sally-Ann test 406–7

same/different concept 152–4, 155

scanning behaviour 115

schedule of reinforcement 53–4

schedules of consequences 49–50

schizophrenia 87

screen tests, extrapolation 126–8

scrub jays 81–3, 311–12, 386, 403

sea lions 171, 340–1

sea otters 187–8

seals 284, 318

seasonal changes, brain

morphology 82

second-order conditioning 56

secondary reinforcement 50–1, 92

seeing is knowing 404–5

selective associations 65–6

selective perception 243–5

self, concept of 76

self-awareness 407–10

self-control, foraging and 95–100

self-determination, birds 283–4

semantic memory 75–6

semantic vocalisations 323, 346–50

semanticity, in language 328

sensations, in perception 29

sensitisation 41–2

sensory memory 73–4

sensory organs, of cephalopods 78

sensory preconditioning 44

sensory system, perception in 21

serial conditioning 44

serial learning 168–70

serial recognition 170

sexual imprinting 282–3

shapes

in categorisation 156–7, 158–9

discrimination 148–9, 162, 208–9

shaping behaviour 17, 52

sheep 366–7

sheep-dogs 8, 238

shell-game test 135

short-cutting 121–3

short sticks task 197, 202, 203

short-term memory (STM) 26, 41, 74,

168–70

shrimps 370, 385

sign language 30–1, 325–6, 331–4

sign stimuli 35, 245, 247–9

signals of animals 342–50

simultaneous chaining procedure 169

simultaneous discrimination 146

size discrimination 158–9, 162

sketch map 120

Skinner box 9

Skinnerian behaviourism 16–19, 237

Skinnerian conditioning 47–54

slave-making ants 269–70

smell see olfactory cues

snails 76, 79

snapping shrimps 370, 385

snapshot matching 120–1

social cues 400–1

social experience 275, 278

social facilitation 290–1

social imprinting 282–4, 285

social intelligence 361–71, 396–8

hierarchies in 393–6

information transfer 128–31, 227

social learning 289–92, 319

cognitive aspects 287–8, 296–302

in culture 304–6, 313–17

ecological aspects 292–6

forms of social learning 289–291

social navigation 364

social specialisation 377–92

social systems 363–8, 369–71

social use of language 335

soldiers, caste 377–85

Soviet Union, research centres 13, 23

spacial experience 103–17

sparrows 212, 271, 308, 317

spatial information, redundancy

111–14

spatial intelligence 139

spatial localisation 94–5, 123–4

spatial memory 82–3, 84–7, 264

spatial navigation 103–4, 116, 119

specialisation

in language 327

team working 390–2

species-specific behaviour 231–2,

267–72

acoustic codes 342–50, 348

fixed action patterns 245–7,

272–8

food storing 263–5

latent learning 184–5

object permanence 136

tutoring in 309–11

variability 233–6

speech 14–15, 17, 22, 325–7

physical difficulties 330

subvocal (thinking) 15

spiders 370

sponges, marine 316–17, 385

spontaneous recovery 61

springtail-catching 274–8

squirrel monkeys 162, 236

squirrels 183, 269, 272

ground 367–8, 374

starlings 107–8, 293

stereotyped behaviour 245–7, 256

stick problem 67, 177, 196

sticklebacks

auditory signals 327

fixed action pattern 272

innate abilities 238

sign stimuli 247, 249

social learning 293

sticks/twigs, tools 187–9

stimuli

in conditioning 43–4

habituation to 41–2

learned sequence 169

stimulus discrimination 57–8, 91

stimulus enhancement 56–7, 291,

305, 311, 315–16

stimulus filtering 243–5

stimulus generalisation 58–60, 142

stimulus-response psychology 11, 14

stimulus-stimulus (S-S) learning 44

STM see short-term memory (STM)

stones, as tools 187–8, 189–90, 315

stress, imprinting and 280

string-drawing problem 192,

193–6

stroboscope 28–9

subitising 211

substitution 133–4

successive discrimination 146

suddenness 178, 179, 180

sun, in navigation 110, 111, 129

supernormal stimuli 248

survival advantage 231–2

bolt-hole mapping 117

exploratory behaviour 66, 183

foraging 96–7, 101

imprinting 68

nestlings supernormal

stimulus 248
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object permanence 135

predator recognition 295–6

spatial navigation 103–4

‘survival of the fittest’ 4–5

swifts 107

symbolic languages 224, 331,

334, 345

symmetry concept 159

synapse theory 24

synaptic changes 74, 79, 88

tactile identification 365–6

tactual oddity learning 167–8

take-most-profitable rule 97, 99

task learning 16

taste aversion training 78

teaching, by animals 309– 312

team working 390–2

temporal lobes 26

termites 381

texture 156–7

theory of mind 399–411

thinking, subvocal speech 15

time, behaviour and 89–101

timing of reinforcement 53

tits (birds) 252, 262, 304

toads 243–4, 374

token language 330–1

token reinforcement 51, 54

tool use 186–91

by cephalopods 77

cognitive behaviour 191–209

culture in 306, 315–16

emulation 291–2

insight learning 29, 67–8

ritual in 205

tradition, in language 328–9

training 17, 47, 50–1, 236–9

trajectory, extrapolation of 128

transfer tasks 148

transitive inference 170–1

transposition test 57–8

treasure maps 128–31

trial-and-error learning 13, 45–7

triangularity 158–9, 234

trophallaxis 273

tropisms 14

tube problem 196–205

tube-trap problem 204–5

tunnelling, team working 390–2

turn-back-and-look behaviour

115–16

turtles, loggerhead 106

tutoring 306–7, 309

two-action method 297

unconditional response (UCR) 43–4

unconditional stimulus (US)

43–5, 54

use, law of 46

variable ratio reinforcement 50

vector memories 123

vector programme 107

verbal retrieval 75

vervet monkeys 188, 272, 346–50, 397

vestibular system 109

vibration signals 344, 345

viewpoint 183

violation trials 133–4, 164

visual cues 400–1

visual discrimination tasks 171,

234, 236

visual displacement tasks 133

visual identification 366

visual information

memory 74

mental rotation 163–6

in navigation 111, 114–15

processing 163–6

visual lateralisation 245

visual-spatial sense 213

visual stimuli 251

visual system, perception 244

vocal recognition, mother-

offspring 284

vocalisations 326

dialects in 317–18

learning 290

primates 272

semantic 323, 346–50

see also birdsong; speech

volumes, proportions and 218

vultures 189–90

waggle dance signal 344

wallabies 253–4

warblers 107

wasps 192, 255, 355, 366

digger 109–10, 125, 242–3

water flow, spatial information 112

water for drinking, tool use 188,

315–16, 316

water shrew 255–6

weather patterns 106, 108, 111

WGTA see Wisconsin General Test

Apparatus (WGTA)

whales 318

wild dogs 349, 387

win-stay/lose-shiftstrategy 181–2

Wisconsin Card Sorting

Task 146

Wisconsin General Test

Apparatus (WGTA) 91–2,

146, 155, 181–2

shortcomings 236

wisdom 287–8

wolves 137, 272, 342

woodlice 365–6

woodpeckers 387

workers, mole-rat 383–4

working memory 74

wrasse 301
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