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behavioral definitions 28–32
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30–1 
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social validity of 29–30

behavioral determinants 15–17
behavioral epigenetics 16–17 
nature 15–16 
nurture 16

behavioral economics 297–8, 298f
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behavioral research, understanding 

23–45
behavior, measuring 27–45 
correlation vs. causation 24–5 
experiments, behavioral 25–7 
variables 24
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experimental analysis of behavior 

17–18 
Organizational Behavior 

Management 20
behavior change 64–76

convincing 65–7, 66f, 67f 
patterns of 65 
reasons for 71–2; see also visual 

analysis of behavior
The Behavior of Organisms (Skinner) 

170
believability 31
blocking effect 99, 99f, 113n
Board Certified Assistant Behavior 

Analyst (BCaBA) 19
bounce 53, 54f
break-and-run pattern 294
breakpoints 244, 244f
Brown, Derren’s Netflix special 402–3

Carroll, Marilyn 367
causation, correlation vs. 24–5
causes, functional variables 

distinguished from 7
certification examination 19
chain see stimulus-response chain
chaining see backward chaining; 

forward chaining
cheating, reinforcement and 

 160, 161
choice 351–85

defined 352 
impulsive choice 372–80 
outcomes, choosing between 

uncertain 357–72 (see also 
matching law/equation) 

reinforcer efficacy measured  
by 244 

rich Uncle Joe experiment 356–7 
self-control choice 373 

choice, variables affecting 352–6
effort 354, 354f 
reinforcement vs. no consequence 

353, 353f 
reinforcer delay 355, 355f 
reinforcer size/quality 353–4, 353f 

choking under pressure 159–60
circular logic 231, 241–3
classical conditioning see Pavlovian 

conditioning
clicker training 207–8, 211–12
clinical psychology, breaking rules in 

408–14; see also Acceptance and 
Commitment Therapy (ACT)

Cologne Opera House 133
commitment: in ACT 412

strategies 378–9, 379f
comparison (A-B) design 52–3, 53f, 54f
compliance 405–6
conceptual dimensions of applied 

behavior analysis 19
conditioned punishers 272–4

arranging effective 273–4 
defined 272 
primary punishers compared to 273

conditioned reinforcers 202–4
arranging effective 207–10 

backup reinforcer 207 
clickers 207–8 
clicker training with humans 

211–12 
CS redundancy 209–10 
defined 202 
generalized 207 
Pavlovian learning and 202–3, 203f 
salient conditioned reinforcer 

207–8 
signaling large delay reduction to 

backup reinforcer 208–9, 210f 
token economy 204–6 
verbal learning and 203–4 
in zoos 210–11

conditioned response (CR): defined 88, 
88f
fight-or-flight response 93, 94 
psychological function of verbal 

stimuli and 399 
in PTSD 107–8 
in spontaneous recovery 

 105–6, 105f, 106f
conditioned stimulus (CS): defined 

88, 88f
conditioned punishers and 272–4, 

275 
conditioned reinforcers and 202–3 
in Pavlovian conditioning 

 93–4 
psychological function of verbal 

stimuli and 399 
in PTSD 107–8 
redundancy in 98–9, 99f, 209–10 
salient 96 
signaling delay reduction to  

US 94 
signaling large delay reduction to 

US 96–8, 97f 
signaling when US is coming 94, 

94f 
signaling which US is coming 94, 

95f 
in spontaneous recovery  105–6, 

105f, 106f
confounded variables 54–5, 57, 59, 62, 

64, 173
consciousness 343–4

consequences: contingent 
 124–5

defined 117–18 
functioning as reinforcers 260t 
future, steeply discounting value of 

377–8, 378f 
noncontingent 122–4 
of operant behavior 117–41, 118f, 

119t 
punishers 259–64
punishment 258–64
reinforcement 126–7, 128f, 137–8 
reinforcement vs. no 353, 353f 
reinforcers 126, 128–31, 129f, 130f 
rewards 126–7

contact with the antecedent stimulus 
394

contingency: in effective reinforcers 
245

response-consequence 
contingencies 119–21

contingency management 125, 309–10
to address maladaptive human 

behavior 309–10 
of substance-use 310, 391

contingency-shaped behavior 401
contingent consequences 124–5

changing behavior with 124–5 
examples of 122t 
response-consequence 

contingencies 119–21
continuous reinforcement 290, 310, 311
convincing behavior change 65–7, 66f, 

67f
corneal reflex 84
correlation vs. causation 24–5
creativity 159
Csikszentmihalyi, Mihaly 216, 221

cumulative records: defined 292–3
in fixed-ratio (FR) schedules 292–4 
idealized 306, 307f 
illustration of 293f

Darwin, Charles 15
determinants of behavior 8–17

behavioral epigenetics 16–17 
nature 15–16 
nurture 16 
scientific method to reveal 11–14 

delay-bridging 206
delay discounting 375–80
commitment strategies for reducing 

378–9, 379f 
daily-exposure training for 

reducing 380 
hyperbolic 375–7, 376f 

influencing impulsive choice 377–80, 
378f, 379f

delay-exposure training 380
delay of gratification 356
dependent variables 24, 26, 44, 97
differential reinforcement  

187–92, 311
of alternative behavior (DRA) 191 
defined 187, 213 
differentially reinforcing rate of 

operant behavior 192 
differentially reinforcing response 

topography 190–2 
effective use of 189–90, 190f 
of high-rate behavior (DRH) 192 
of incompatible behavior (DRI) 

190, 191 
of low-rate behavior (DRL) 192 
of other behavior (DRO) 191 
of problem behavior 188–9 
punishment combined with 267–8 
shaping in 213 
of variability 191–2

dimensions of behavior 32–3
duration 32 
frequency 32 
latency 32 
magnitude 33

dimensions of applied behavior analysis 
19
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Direct Instruction (DI) of reading skills 
333–4

direct observation 33–42
defined 28 
duration recording 41–2 
event recording 36–8 
flow chart used to choose 

appropriate method of 35f 
interval recording 39–40 
for measuring behavior 28 
outcome recording 33–6
disagreement: in event recording 

37–8, 37t
in outcome recording 35, 36t

discriminated operant behavior 322–7
defined 323 
SD 324–5, 324f 
SDp 325–6, 326f 
SΔ 325 
three-term contingency 327

discrimination training 330–5
defined 330 
Direct Instruction (DI) of reading 

skills 333–4 
to improve stimulus control 336–7, 

337f 
methods of, effective 330–1 
to positively influence behavior 

331–3
discrimination-training approach 343–4
discriminative stimulus (SD) 324–5, 324f

defined 324 
establishing operations and 329 
Skinner’s research on 324–5, 324f

Dog Understands 1022 Words (YouTube 
video) 396

Dorsey, Jack 309
Dostoyevsky, Fyodor 4, 21n
drug reinforcers, substitute 367–8
duration 32
duration recording 41–2

calculating IOA when using 41, 42t 
defined 41 
when to use 35f, 41

echoic 392
effort 354, 354f
elicited phylogenetic behavior 83–6

emotions: extinction-induced 
emotional behavior 179

Pavlovian conditioning of 89 
verbal behavior and 399–400, 400f

empirical evidence 12–13
environmental events 16–17
Environmental Protection Agency 

29–30
escape behavior 271
escape extinction 171–3, 172f, 173f, 182, 

187
establishing operations (EOs) 232–3, 

232f
defined 232–3, 232f 
examples of 233

event recording 36–8
calculating IOA when using 37–8, 37t, 

38t 
defined 36 

when to use 35f, 37
experimental analysis of 

behavior:components of 26–7 
conditioned reinforcer 208–10, 210f 
correlation separated from 

causation in 25–6 
dependent variable, behavior  

as 26 
falsifiable hypothesis 26 
manipulation of the independent 

variable 26–7 
operant extinction 183 
problem-box experiment 130, 131f 
puzzle-box experiment 127–30, 

128f, 129f 
scientific method 12–14 
scientists in 17–18 

experimental designs in behavior 
analysis 47–79

alternating-treatments design 55–7, 
56f 

comparison (A-B) design 52–3, 53f, 
54f 

group experimental designs 49–50 
multiple-baseline design 57–61, 58f, 

60f, 61f 
reversal (A-B-A) design 54–5, 55f 
single-subject experimental designs 

51–7 
extinction, operant see operant 

extinction
extinction, Pavlovian 103–8, 105f, 106f
extinction burst 179–80
extinction-induced emotional behavior 

179
extinction-induced resurgence 179, 

181–2, 182t
extinction-induced variability 179, 

180–1, 181f
extrinsic reinforcers 158–9

fade/fading 342–3, 394
falsifiable hypothesis 26
falsifiable predictions 13
Fantino, E. 209–10, 210f
FCT see functional communication 

training
fear conditioning, Pavlovian 90–2

Little Albert experiment 90–2, 91f 
PTSD in military veterans 92

Ferguson, D. L. 214
Ferster, C. B. 275, 290–1, 294f, 297f, 302, 

303, 304f, 306f
Feynman, Richard 12
fight-or-flight response 93, 94
FIT Game 138
fixed-interval (FI) schedules 302–4, 302f

defined 302 
examples of 302–3, 303t 
typical pattern of responding under 

303, 304f 
visual representation of 302f

fixed-ratio (FR) schedules 292–5, 293t
cumulative record in 292–4, 293f 
defined 292 
examples of 292, 293t 
post-reinforcement pause in 294–5 

post-reinforcement procrastination 
in 295 

typical pattern of responding under 
294, 294f 

visual representation of 292f
flow: defined 215–16
shaping and 215–17

Ford, E. W. 26–7, 34
forward chaining 341
free will 7, 14
frequency 32
functional analysis of behavior 184–7, 

267
defined 184–5 
operant extinction and 184–6, 185f 
to positively influence behavior 

184–6, 185f 
results of 185–6, 185f 
self-injurious behavior and 186–7

functional-communication training 311
functional variables: antecedent 

stimuli to identify 322
behavior influenced by 10 
causes distinguished from 7 
choices influenced by 9, 351, 372, 

373 
defined 5, 24 
experiments to identify 23, 47, 52 
matching equation to identify 368 
motivation and 231, 235 

games for good 137–138
Gazzaniga, Michael 10
generality, in applied behavior analysis 

19
generalization 334–44

defined 334 
discrimination training to improve 

stimulus control 336–7, 337f 
generalization gradient 335, 335f 
maintenance and, promoting 337–9 
Pavlovian 101–3, 102f, 103f

generalization gradient 101–3, 102f, 
335–7, 335f, 336f, 337f

generalized conditioned reinforcer 207
General Medical Council 403–4
Goldilocks zone 216–17, 218, 270–1
Good Behavior Game 205, 276
Gore, Al 236
graduated exposure therapy 104–5
Green, L. 379
group experimental designs 49–50

habits 248–52
defined 248–9 
everyday 250 
formation of 249–50, 249f 
replacing bad habits with good 

habits 250–2 
habituation 85
Hart, Carl 368
Hayes, S. C. 404, 409

Herrnstein, R. J.: Herrnstein’s 
equation 357–62, 359f, 360f, 361f

matching equation 358–72  
(see also matching law/
equation) 
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operant learning experiments on 

choice 354, 357–62 
Response-Strengthening Theory 163 
two-factor theory 150–1

heuristics, in reinforcement 153
Hidden Brain (podcast) 212
Hineline, P. N. 151, 152
Hoffman, Phillip Seymour 132
human behavior, shaping 215
humors, theory of 11
hyperbola 375, 381

idealized cumulative records 306, 307f
immediacy: punisher 266–9
reinforcer 246–8, 247f
impulsive choice 372–80

commitment strategies 378–9, 379f 
defined 372 
delay-exposure training 380 
examples of 373, 374t 
influencing 377–80 
predicting 373, 375–6, 375f, 376f 
preference reversals, predicting 

376–7, 377f 
steeply discounting value of future 

consequences 377–8, 378f
impulsivity 356, 372–80
incorrect rules, persistently following 

403–5
independent variables:

defined 13 
manipulation of 26–7; see also 

experimental designs in 
behavior analysis

individual behavior 1–2
inferential statistics: for identifying 

behavior  
change 64

in visual analysis of behavior 
change 75–6

Information Theory of Reinforcement 
163–4

Inside Out (movie) 9
instrumental behavior 130
intermittent reinforcement 178, 290, 311
internal validity 51–2

interobserver agreement (IOA): 
accuracy differentiated from 31

in behavioral definitions 30–1 
benefit of 31 
defined 30 
levels of, acceptable/unacceptable 

31 
reliability differentiated from 31 
formula for 30

what it is not 30
when using duration recording 41, 

42t 
when using event recording 37–8, 

37t, 38t 
when using interval recording 40, 

40t 
when using outcome recording 35, 

36t 
when using partial- or whole-

interval recording 40, 40t
inter-trial intervals (ITIs) 203f

interval recording 39–40
calculating IOA when using 

partial- or whole- 40, 40t 
defined 39 
partial 39–40, 40t 
when to use 35f, 39–40 
whole 39–40; see also partial-

interval recording; whole-
interval recording

interval schedules of reinforcement 302–6
fixed-interval (FI) schedules 302–4, 

302f 
variable-interval (VI) schedules 

304–6
intraverbal 393
intrinsic motivation 157–8
irreversible effect 57

Jarrett, Keith 132, 133
Jihad (documentary film) 364–5
Jobs, Steve 191
Jones, Mary Cover 104
Jordan, Michael 123
Journal of Applied Behavior Analysis 19

Kahn, Deeyah 365–6
Kamin, L. J. 99, 99f, 113n
Keller, Helen 344
Kim Jong-il 125
Koln Concert 133

laboratory: positive reinforcement in 
144–6, 145f

replication across 62 
SRA− in 149–50 
SRE− in 148

Lancet (journal) 403–4
language, behavioral approaches to 

391–400
listener, behavior of 395–9 
Skinner’s approach to 391–3 
verbal behavior and emotions 

399–400, 400f 
verbal operants, training 393–4

larger-later reward (LLR) 375–6, 376f
latency 32
law of parsimony 8
learning response-consequence 

contingencies 120–1, 121f
least-squares linear regression 65
level 65
Levy, Martin 211–12
licensed and/or board-certified behavior 

analysts 18, 19
life-sustaining consequences as primary 

reinforcers 202
“liking” strategy, effective reinforcers 

identified by 237–43
circularity issue, Premack principle 

for avoiding 241–3 
overview of 237–8 
reinforcer surveys 238–9, 238t 
stimulus preference assessments 

239–40, 240t, 254n 
listener, behavior of 395–9

multiple-exemplar training 397–8, 
397f 

social reinforcers 395–7, 396f 
verbal repertoire, expanding 398–9, 

398f
Little Albert experiment 90–2, 91f, 101, 

103–4
living organisms, behavior of 2
London Underground (the Tube) 132–3
loss aversion 154

Maes, E. 113n
magnitude 33
maintenance, promoting 337–9
maladaptive behavior 5, 309–10
maladaptive pliance 408
maladaptive tracking 408
mand 392
marking 208
matching law/equation 358–72

attention and 370–1 
overview 357–8 
to positively influence behavior 

368–70, 369t, 370t 
research support for 361–2, 

361f 
substitute reinforcers and 366–8 
terrorism, white nationalism and 

364–6 
uncertainty in 358–60, 359f, 360f, 

361f
mentalistic explanations of 

behavior: cost of mentalistic 
reasoning 236–7

examples of 7–10 
rejecting 230–1

military veterans, PTSD in 92
milk let-down reflex 84
Mineka, S. 152
Moro reflex 83–4

motivating operations (MOs): 
abolishing operations (AOs) 
232f, 233–4

establishing operations (EOs) 
232–3, 232f 

kinds of 232–4, 232f 
punishment and 254n
response-reinforcer contingency 

learning in 234–5 
therapeutic utility of 235–6

motivation: everyday concepts of 230–1, 
231f

motivating operations (MOs) and 
232–7 

and operant extinction 175 
multi-element design see alternating-

treatments design
multiple-baseline design 57–61, 58f, 60f, 

61f
defined 57 
multiple-baseline across-behaviors 

design 57–9,  
58f 

multiple-baseline across-
participants design 60, 61f 

multiple-baseline across-situations 
design 59, 60f 

replication, kinds of 62–3
multiple-exemplar training 397–8, 397f
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Nagel, Thomas 343
natural selection 201
nature (behavioral determinants) 15–17
“nature vs nurture” debate 85
negative punishment 261f, 263–4, 263f
negative reinforcement 146–52

avoidance (SRA−) 148–52 
escape (SRE−) 146–8 
heuristics in 154 
loss aversion in 154 
operant extinction following 

(escape extinction) 171–3, 172f, 
173f 

to positively influence behavior 
155–6 

positive reinforcement compared to 
153–5 

preference for positive 
reinforcement 155 

in workplace 156–7
negative reinforcement – avoidance 

(SRA−) 148–52
consequence in 150–1 
defined 148 
examples of 149 
in lab 150 
SRE− compared to 148–9

negative reinforcement – escape (SRE−) 
146–8

defined 146 
examples of 147t
in lab 148 
SRA− compared to 148–9

Netflix 402–3
neutral stimulus: as conditioned 

reinforcer 202
defined 87, 88, 88f 
in effective Pavlovian conditioning 

96, 97, 99f 
in Pavlovian conditioning of 

emotions 89 
in Pavlovian fear conditioning 

90–1, 91f 
taste-aversion learning and 109

noncontingent consequences 122–4
defined 122 
examples of 122t
in North Korea 125 
superstitious behavior and 123

nonexclusive choice 356
nonhuman subjects, response pattern of 

303, 304f
baseline level of behavior 56–9, 62, 

126–7, 134, 143–4, 163 
circularity and 241

conditioned reinforcement and  202 
extinction and 170–4 
reinforcement and 129, 134 
negative reinforcement and 146, 

148 
positive reinforcement and 143–4, 

146–8 
punishment and 269–70
spontaneous recovery and 175–6
spontaneous recovery of operant 

behavior and 175
North Korea, noncontingent 

consequences in 125

Notes from Underground (Dostoyevsky) 
21n

numbers, for measuring behavior 23
nurture (behavioral determinants) 

16–17
nurture, in “nature vs nurture” 

debate 85

objections, to reinforcement 157–61
cheating 160, 161 
choking under pressure 160 
creativity 159–60 
intrinsic motivation 157–8 
performance-inhibiting properties 

of reinforcement 158–60 
summarized 161t

objective measurement of behavior 
29–30

finalizing behavioral definition 30 
refining behavioral definition 29 
social validity of behavioral 

definition 29–30
Occam’s law of parsimony 8
one-factor theory 151
Open Science Collaboration 14
operant behavior 117–41

consequences of 117–41, 118f, 119t 
contingent consequences of 124–5 
defined 117 
generic nature of 133–4 
noncontingent consequences of 

122–4 
overview 117–18 
reinforcement in 126–7, 128f, 

137–8 
reinforcers in 126, 128–30, 129f, 

130f 
response variability in 131–3 
rewards in 126–7 

operant-conditioning chamber (Skinner 
box) 130, 131f

operant extinction 169–87
defined 169 
extinction burst 179–80 
extinction-induced emotional 

behavior 179 
extinction-induced resurgence 

181–2, 182t 
extinction-induced variability 

180–1, 181f 
following negative reinforcement 

(escape extinction) 171–3, 172f, 
173f 

following positive reinforcement 
170–1, 171f 

functional analysis of behavior 
184–7, 185f 

functional analysis of self-injurious 
behavior 186–7 

motivation and 175 
other effects of 179–83 
to positively influence behavior 

184–7 
punishment combined with 267–8 
rate of 174–5 
reinforcement prior to 174–5 
spontaneous recovery of operant 

behavior 175–6, 176f 

theories of reinforcement informed 
by 177–8

operational definitions see behavioral 
definitions

operative three-term contingency 401
Organizational Behavior Management 

(OBM) 20, 157
other effects of extinction 179–83
outcome recording 33–6

calculating IOA when using 35, 36t 
defined 33–4 
when to use 34–5, 35f

Palmar grasp reflex 84
parachute reflex 84
parsimony, law of 8
partial-interval recording 39–40, 40t
partial reinforcement extinction effect 

(PREE) 174, 177–8, 186
participant attention 361
patterns, of behavior change 65

change in level 65-71
change in trend 65-71

Pavlov, I. P. 17, 64, 86–7, 110
Pavlovian conditioning 82–112

advertising in 110 
applying to PTSD 100, 107–8 
conditioned reinforcers and 

202–11, 203f 
conditioning procedure 87–8, 88f 
effective, principles of 95–101 
of emotions 89 
in everyday life 108–10 
of fear 90–2 
fear conditioning 90–2 
generalization 101–3, 102f, 103f 
key terms in, defined 88f
overview of 86–7, 88f 
Pavlovian-extinction-based therapy 

103–8 
taste-aversion learning in 109–10 
things learned during 93–5 
two-factor theory 151–2; see also 

Conditioned Stimulus (CS); 
Unconditioned Stimulus (US)

Pavlovian-extinction-based therapy 
103–8

graduated exposure therapy 104–5 
for PTSD 106, 107–8 
spontaneous recovery 105–8, 106f

Pavlovian generalization 101–3, 102f, 
103f

Pavlovian learning see Pavlovian 
conditioning

Pavlovian stimulus control 322
peer-review 14
percentiles, calculating 223, 226n
percentile schedule of reinforcement 

221–4, 222f
performance-inhibiting properties of 

reinforcement 158–60
choking under pressure 159–60 
creativity 159

Perin, C. T. 175
phobia-reducing therapy 104
phylogenetically important event 93, 

274
phylogenetically selected behavior 83–6

elicited or evoked 85–6 
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“nature and nurture” answer  

to “nature vs nurture” debate 85 
overview of 82–3 
reflex learning-habituation 85 

phylogenetic stimulus control 322
Plants vs. Zombies 215–19, 218f
pleasure center in brain 144, 145f
pliance 402–6

Brown, Derren’s Netflix special 
402–3 

defined 402 
maladaptive 408 
Milgram experiment 402–3 
tracking and, discriminating 

between 403, 405–6 
values and 412 
variables that increase/decrease 

404–6
Podlesnik, C. A. 182, 182t
Popper, Karl 12, 13
positive punishment 262, 261f, 262f
positive reinforcement (SR+) 143–6

defined 144 
heuristics in 153 
in lab 144–6, 145f 
loss aversion in 154 
negative reinforcement compared 

to 153–5 
no-reinforcer baseline level in 

143–4 
operant extinction following 170–1, 

171f 
to positively influence behavior 

155–6 
preference for positive 

reinforcement 155 
time-out from 274–6 
in workplace 156–7

post-reinforcement pause 294–5
post-reinforcement procrastination 295

posttraumatic stress disorder 
(PTSD): fear conditioning 
and 92

Pavlovian conditioning applied to 
100 

Pavlovian-extinction-based therapy 
for 106, 107–8

potential reinforcers 230, 239, 240
predicting/predictability: behavior 

3–4, 5t
impulsive choice 373, 375–6, 375f, 

376f
preference assessment see stimulus 

preference assessment
preference hierarchy 239–40, 240t, 244
preference reversals, predicting 376–7, 

377f
Premack principle 241–3
primary punishers 272–3

conditioned punishers compared to 
273 

defined 272
primary reinforcers 201–2

defined 201 
life-sustaining consequences that 

function as 202
private behavior 2, 8
problem-box experiment 130, 131f

prompt/prompting 342–3, 342f, 394
proximal goal 216
psychological function of verbal stimuli 

399
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