
Abeles, M., 86

Agential–subagential distinction, 199,

226–227, 233–235. See also

Heidegger, M., and the

agential–subagential distinction

Aggregate systems, 260

Agre, P. E., 17, 188, 198

Air traffic control, 237–238

Anderson, J., 74

Andler, D., 173

Arbib, M. A., 87

Artificial intelligence in relation to

cognitive science, 1

Ashby, R., 90

Atkinson, A. P., 279

Baker, G., 33

Ballard, D. H., 198

Beer, R. D., 90, 101, 110, 111, 200, 220,

243, 244, 245, 264, 270

Behavior-based robotics, 195, 205, 206,

235, 305n2

Benerecetti, M., 185

Bickhard, M. H., 14

Bienenstock, E., 86

Biological backgrounds, 158–160, 304n8

Biological sensitivity, 11, 13, 193,

267–268

Bishop, C. M., 86

Blanes, C., 87, 196

Boden, M. A., 49, 50, 82, 138

Bongard, J. C., 269

Bouquet, P., 185

Brandom, R., 146

Brooks, R. A., 1–2, 14, 17, 67–68, 109,

181, 195, 198

Busemeyer, J., 90

Cartesian dualism

explanatory, 26–27, 46–47, 49

substance, 21–23

Cartesian psychology, 15, 18

as an interpretation of Descartes, 22–52

as right framework for explaining

offline intelligence, 247

and orthodox cognitive science (see

Orthodox cognitive science,

Cartesian character of)

Causal spread, 200–206. See also

Continuous reciprocal causation, and

causal spread; Nontrivial causal spread

Chalmers, D., 307n5

Chapman, D., 188, 198

Chater, N., 297n14

Chrisley, R. L., 119

Churchland, P. M., 50, 86, 118

Clark, A., 13, 44–45, 56, 78–80, 83,

102, 118, 194, 197, 200, 205, 206,

207, 211, 212, 213–216, 218, 220,

236, 237, 239–240, 244, 251,

254–258, 260, 266, 296n8, 306n3,

307n5, 308n11, 310n3

Index



334 Index

Classical cognitive science, 8–9, 11. See

also Orthodox cognitive science;

Representation, classical

Cliff, D., 86, 110, 181, 203, 243, 245,

262, 263, 270

Cognition

definition, 3–4

special-purpose, 76–77

Cognitive technology, 236–241

as equipment, 240

language as a form of, 239, 240

Cog project, 287n2

Collins, H. M., 83, 88

Computation. See also Dynamical

systems, and computational systems;

Representation, as necessary for

computation

characterization of, 7–8, 89, 101

and temporality, 105–108, 117

Computational theory of cognition,

6–8, 19

Connectionism. See also Dreyfus, H. L.,

on connectionism; Orthodox

cognitive science; Representation,

distributed

and biological sensitivity, 13, 85–88,

109–111, 262–263, 267–268 (see also

Dynamical neural networks [DNNs];

GasNets)

and Cartesianism, 15, 75

characterization of, 8, 9–11

and computation, 116–118

dynamical, 96–100, 116–118

and evolutionary robotics, 262

and explanatory disembodiment, 85–88

and gaseous neurotransmitters, 87,

110 (see also GasNets)

and general-purpose cognition, 77–78

and Marr’s theory of vision, 74–75

and modulatory neurotransmission,

87, 110 (see also GasNets)

and temporality, 86, 112–114, 117,

118, 262

Context. See Descartes, R., on context-

sensitive behavior; Frame problem,

the; Heidegger, M., on backgrounds;

Heidegger, M., on involvements;

Heidegger, M., on significance;

Heidegger, M., on world and

worldhood; Representations, context-

dependent; Representations, context-

independent; Ultimate context

Continuous reciprocal causation, 251

and action-oriented representation,

280

and causal spread, 265–266

as threat to computation, 270

and dynamical systems approach to

cognitive science, 270–271

and the frame problem, 279

as threat to representation, 260–273,

280

Cricket phonotaxis, 201–203, 204, 232,

277

Cummins, F., 96, 107

Cummins, R., 62

CYC, 177

Darwinism and representational

content, 60–61

Davies, M., 295n9, 301n7

Dennett, D. C., 14, 65, 178, 220

Descartes, R. See also Cartesian dualism;

Cartesian psychology

on animals, 33, 73–74, 76

on artificial intelligence, 34–36, 76

on the bodily machine, 30–38, 70, 278

on context-sensitive behavior, 37–38

(see also Representations, context-

independent)

on explanatory disembeddedness,

44–46, 84–85, 109, 194

on explanatory disembodiment,

46–51, 109, 194

on general-purpose reason, 35–38,

40–44, 48, 49, 52, 76



Index 335

on mind, nature of, 38–42 (see also

Cartesian psychology; Cartesian

dualism)

on mind and body, intimate union of,

28–30, 39–40, 41, 46–51

on the passions, 29, 37, 39, 47–51

on perception, 40–42, 73–74, 293n10

on representations, 24–26, 38, 43–44,

52, 57, 58–60, 169–170, 291n3

on the sense-represent-plan-move

framework (SRPM), 43–44, 48

on the subject–object dichotomy, 23,

25

on temporality and mind, 51–53, 

109

Di Paolo, E. A., 110, 111, 263, 312n11

Dreyfus, H. L.

on Cartesian character of orthodox

cognitive science, 14, 166–171

on cognitive science and

phenomenology, 123

on the commonsense knowledge

problem, 175, 177, 181, 185

on the concept of a background, 

147

on connectionism, 17, 167

on embodiment, 83

on the frame problem, 175, 177,

178–185, 187, 273, 274–276 (see also

Frame problem, the)

on Heidegger on science, 155–156

on Heidegger’s critique of Descartes,

165

on holism, theoretical difficulty of,

174, 175, 176, 177, 181

orthodox artificial intelligence,

critique of, 19, 171–191

on skills, theoretical difficulty of, 174,

175, 176–177

Dreyfus, S. E., 14, 17, 167

Dynamical neural networks (DNNs),

110–111, 262–267, 270–271, 311n7.

See also GasNets

Dynamical systems

approach to cognitive science, 11,

13–14, 16, 89–90, 96–100, 114, 161,

193 (see also Dynamical neural

networks [DNNs])

characterization of, 90–92

and collective variables, 100, 244–245,

270

and computational systems, 16, 89,

100–107, 111–120

and connectionism (see

Connectionism, dynamical;

Dynamical neural networks [DNNs])

coupled, 93–94, 244

and embeddedness, 114

and embodiment, 114

and language, 98–100

and representation, 97

and temporality, 108, 112–114

theory, 92–96

Elman, J. L., 96, 98–100, 107–108

Embeddedness, 46, 79–80

Embodied–embedded cognitive science,

11–14, 193. See also Continuous

reciprocal causation; Nontrivial

causal spread

on context, 231–232

Heideggerian character of, 16, 18, 19,

188–190, 193–194, 198–199, 223,

225–248, 249, 252, 272, 284

and representation (see

Representation, action-oriented)

Evolutionary electronics, 266–267

Evolutionary psychology, 253, 289n8,

294n7

Evolutionary robotics, 203, 251, 261,

263, 266–267, 268, 311n7

Fayard, A.-L., 237

Flocking, 94–95

Floreano, D., 86, 110, 203, 312n11

Flores, F., 17, 188



336 Index

Fodor, J. A., 9, 11, 14, 62, 64, 65, 70,

73, 178, 180, 253, 288n5

Frame problem, the, 175, 177,

178–184, 185, 187, 195, 230, 235,

249–250. See also Dreyfus, H. L., on

the frame problem

Cartesian psychology as the source of,

277–278

embodied–embedded (Heideggerian)

solution to, 273–281

in the domain of offline intelligence,

280–281

and open-ended adaptation, 278–279

(see also Continuous reciprocal

causation, and the frame problem)

and special-purpose adaptive

couplings, 277–278

Franceschini, N., 87, 196, 197, 198,

199, 216, 221, 230

Frobert, L., 237

Fujii, A., 110

Gallagher, J. G., 110

GasNets, 262–266

General problem solver (GPS), 56, 69,

77, 178

Genesereth, M. R., 178

Gerstner, W., 86

Ghidini, C., 185

Gibson, J. J., 301n9, 306n3

Giunti, M., 96, 101, 103, 115–117

Goodwin, B., 94

Grush, R., 213–216, 218, 220

Guignon, C., 159–160

Hacking, I., 22

Hahn, U., 297n14

Harvey, I., 14, 86, 110, 172, 203, 204,

220, 243, 245, 258, 262, 263, 270,

310n1, 311n5

Haugeland, J., 12, 14, 17, 43, 46, 

83, 85, 193, 200–201, 237, 238,

303n6

Heidegger, M., 2, 14, 19–20

and the agential–subagential

distinction, 127–128, 133, 142, 157

on animals, 18, 157–160

on backgrounds, 147, 150–151, 156,

157, 173

on Being, 124, 153–154

on Being-in-the-world, 145, 147, 149

on Being-with-one-another, 149

in conflict with Cartesian psychology,

133–135, 143, 247–248

on circumspection (circumspective

know-how), 131–132, 135, 143, 149,

150

and cognitive science, having a

positive role to play in, 17, 19, 121,

127–128, 133, 142, 156–157, 161,

187–191, 285 (see also Embodied–

embedded cognitive science,

Heideggerian character of; Frame

problem, the, embodied–embedded

[Heideggerian] solution to)

and cognitive science, shaping a

critique of, 16–17, 19, 121, 166–187

(see also Dreyfus, H. L., critique of

orthodox artificial intelligence, on

the frame problem)

on constitutive explanation, 125,

127–128, 157, 166, 168, 189

and cultural relativism, 149–150

on culture as the source of

normativity, 148–150, 154, 156,

158–159

on Dasein, concept of, 121–122, 169

and Descartes, 18–19, 121, 133–135,

137, 161–166, 171, 176, 184

and embeddedness, 134, 150

and embodiment, 134–135

on empirical explanation, 125,

127–128, 157, 166, 168, 189

on equipment, 128–132, 145, 146,

150, 154, 162, 163, 165 (see also

Readiness-to-hand)



Index 337

on general-purpose reason, 134

and idealism, 148, 149

on involvements (involvement-

wholes, involvement-networks,

totalities of involvements), 145–151,

153, 156, 158, 163, 173

on language, 159–160

and naturalism, 190

and the allegation of Nazism, 289n11

on phenomenology, 123–124, 125,

133, 151

on the philosophy–science nexus,

166, 168, 187, 190

on practical problem solving,

139–140, 142, 163, 194

on presence-at-hand, 18, 135–138,

141, 142, 146, 153, 155, 157,

162–165, 167, 168, 176, 199

on readiness-to-hand, 18, 128–135,

141, 142, 143, 146, 149, 151, 155, 157

on Reality and the Real, 153–157

on representation, 134, 137, 140, 143,

151–152, 163, 184

on science, 125–127, 135–136,

152–157, 166–167

on self-interpretation, 122, 132, 148,

158

on significance, 150, 159, 162–165,

167, 168, 171, 175, 176, 181

on smooth coping, 129–135, 141,

142, 143, 150–152, 163, 194

on the subject–object dichotomy,

130–132, 133, 135, 136–137, 139–140

on temporality, 135, 299n4

on the theoretical attitude, 136, 141,

142, 143, 156, 163

on thrownness and thrown

projection, 122, 150, 158

on un-readiness-to-hand, 18, 138–143,

141, 142, 143, 146, 149, 151, 157,

199, 302n11

on value-predicates, 162–165, 167,

168, 170, 171, 173–174, 176

on world and worldhood, 18, 145,

147–152, 153, 158–160, 165, 173,

176

Hendriks-Jansen, H., 200

Hilditch, D., 17

Hinton, G. E., 63, 74–75

Homuncular explanation, 64–66, 252

and classical cognitive science, 66

and connectionism, 66, 116–117, 255,

257–258

and Marr’s theory of vision, 71

and modularity, 251–257, 263, 310n3

(see also Modularity)

and representation, 66, 102, 116,

218–222, 251, 252, 254–260, 263,

310n3

Horgan, T., 101, 117, 180, 182

Hornsby, J., 22

Hurley, S., 233–235, 307n5

Husbands, P., 86, 87–88, 110, 203, 243,

245, 262, 263, 265, 270–271, 311n7

Husserl, E., 17

Hutchins, E., 237

Infant walking, 241–243, 245

Jakobi, N., 110, 262, 263

Johnson, Robert, playing the blues like,

83

Karmiloff-Smith, A., 79

Keijzer, F., 245

Kelly, S. D., 17, 123

Kelso, J. A. S., 94, 100, 244–245, 270

King, B. J., 90

Kirk, James T., 273–274

Kuhn, T. S., 187, 235, 305n5

Language of thought, 9, 288n5

Leibniz, G., 136, 162

Lemmen, R., 14, 17

Lewontin, R., 55, 270

Locke, J., 7



338 Index

Maas, W., 86

Mackay, W. E., 237, 238

Marr, D., 56, 59, 70–75, 169

Mataric, M., 198

Mathayomchan, B., 111

Mattiussi, C., 86, 110

McAuley, J. D., 96, 107

McClelland, J. L., 11, 63

McDowell, J., 128, 133, 300n7

Medini, L., 237

Merleau-Ponty, M., 17, 167

Meyer, J.-A., 203

Miller, G. F., 262

Millikan, R. G., 60, 220, 307n6

Modularity, 252–254, 261, 264–265,

267, 268–270. See also Homuncular

explanation, and modularity

higher-order, 271–272

Morris, K. J., 33

Muggle, 3, 273

constraint, 4–5, 7, 17, 179, 189, 190,

246, 259, 274, 277

Naturalism, 5–6, 91, 190

Newell, A., 56, 62, 77

Nilsson, N. J., 69, 178

Nishihara, H., 74

Nolfi, S., 203

Nontrivial causal spread

and circumspection, 227–228

and the computational theory of

cognition, 241, 243–244, 246

defined, 207

developmental, 211–212

and the dynamical systems approach

to cognitive science, 241–248

as part of solution to frame problem,

276

and general-purpose reason, 226–227,

230

and Heideggerian character of

embodied–embedded cognitive

science, 225–247

and practical problem solving, 230,

246

as threat to representation, 206–223,

250–251

and the sense-represent-plan-move

framework (SRPM), 230

and smooth coping, 226–227, 246

technology-involving (see Cognitive

technology)

Offline intelligence, 12, 142, 214, 247

Oksenberg Rorty, A., 47, 48

Online intelligence, 11, 12–13, 142,

152, 175, 193–195, 200, 214, 221,

230–231, 247, 249, 267, 268

Orthodox cognitive science

Cartesian character of, 14–16, 55–88,

168–185, 274–275, 283–284

defined, 15

and explanatory disembeddedness,

81–82, 109, 194

and explanatory disembodiment,

83–88, 109, 194

and general-purpose reason, 76–80, 82

neurocentrism of, 81

occasional explanatory embeddedness

within, 82–83

and offline intelligence, 247

and online intelligence, 195, 247

and perception, 67–76

and representation, 57–67, 76, 82,

168–184, 196, 275

sense-represent-plan-move framework

(SRPM) in, 67–70, 82

and the subject–object dichotomy,

66–67

and temporality, 16, 89, 108–109

Peacocke, C., 143, 301n7

Pfeifer, R., 205–206, 269

Pichon, J.-M., 87, 196

Pinker, S., 11

Poggio, T., 74



Index 339

Port, R. F., 52, 90, 96, 97, 101, 106,

107, 108, 111, 113, 114

Prince, A., 11

Pylyshyn, Z. W., 11, 62, 64, 178, 221

Quinlan, P., 74, 75

Representation. See also Descartes, R.,

on representations; Heidegger, M., on

representations; Homuncular

explanation, and representations;

Orthodox cognitive science, and

representation

action-oriented, 196–199, 221,

222–223, 226, 229, 230, 231, 246,

276

and arbitrariness, 102, 116, 218–221,

254

characterization of, 57–59, 101–102

classical, 62

and the problem of content

specification, 59–62, 169–170

context-dependent, 25, 63–64, 99,

140–141, 197–199, 206

context-independent, 25, 63, 72, 75,

137, 140–141, 163, 169, 171, 174,

181–186, 199 (see also Heidegger, M.,

on value-predicates)

and decoupleability, 213–217, 309n3

distributed, 10, 62–64, 116, 118

and dynamical systems (see

Dynamical systems, and

representation)

as an explanatory primitive in

cognitive science, 19

external, 79–80, 208–209, 239, 309n3

genetic, 211–213

and homuncular explanation (see

Homuncular explanation, and

representation)

inner (internal), 6, 59, 179, 205

as necessary for computation,

101–103, 114, 246

and the neural assumption, 207–209,

210

and parameter setting, 309n5

and the selectionist strategy, 212–213

and strong instructionism, 207–208,

209, 222

Representational theory of mind, 6, 8

Reynolds, C. W., 94

Rosch, E., 15, 17, 24, 156, 181, 261

Rowlands, M., 307n5

Rumelhart, D. E., 11, 56, 63, 83, 236

Rutkowska, J. C., 215–216, 308n10

Ryle, G., 133

Samuels, R., 253

Scheir, C., 205–206

Sejnowski, T., 86

Self-organization, 94–95, 245–246

Sense-model-plan-act framework

(SMPA), 67–68

Sense-represent-plan-move framework

(SRPM). See Descartes, R., on the

sense-represent-plan-move

framework (SRPM); Heidegger, M., on

the sense-represent-plan-move

framework (SRPM); Nontrivial 

causal spread, and the sense-

represent-plan-move framework

(SRPM); Orthodox cognitive science,

sense-represent-plan-move

framework (SRPM) in

Shakey the robot, 56, 69–70, 81–82

Shanahan, M., 178

Shanker, S., 90

Shanon, B., 14

Simon, H. A., 56, 62, 77, 82. See also

Simon’s ant

Simon’s ant, 82, 236

Situatedness, 196

Smith, B., 119

Smith, L., 93, 94, 97, 200, 242–243,

245

Smith, T., 279



340 Index

Smolensky, P., 63, 96, 97, 100, 116, 117

SOAR, 56

Stanley, J., 177

Sterelny, K., 57–58, 61, 212

STRIPS, 69

Subject–object dichotomy. See

Descartes, R., on the subject–object

dichotomy; Heidegger, M., on the

subject–object dichotomy; Orthodox

cognitive science, and the

subject–object dichotomy

Substance dualism. See Cartesian

dualism, substance

Tani, J., 17

Terveen, L., 14

Thelen, E., 93, 94, 97, 200, 242–243,

245

Thompson, A., 266–267

Thompson, E., 15, 17, 24, 156, 181,

261

Thornton, C., 78–80, 205, 206, 240

Tienson, J., 101, 117, 180, 182

Toribio, J., 118, 213, 216

Townsend, J. T., 90

Turing, A. M., 103

Turing machine

as anchoring the concept of

computation, 104, 119–120

as a dynamical system, 103–106

and temporality, 106

Ultimate context, 147, 173. See also

Heidegger, M., on backgrounds

van Gelder, T., 15, 17, 52, 63, 90, 91,

96, 97, 101, 106, 108, 111, 113, 114,

115, 220, 270

Varela, F. J., 15, 17, 24, 156, 157, 181,

261, 276

Villa, A., 86

von der Malsburg, C., 86

Webb, B., 200, 201–203, 204, 232,

307n8

West, R., 295n9

Williamson, T., 177

Wimsatt, W., 260

Winograd, T., 17, 188

Wittgenstein, L., 167

Young, R., 173


