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Academic integrity, 152-156
Adjusted residual, 515
Adler, Alfred, 11
Alpha, 354-355
Alternative explanations, 103
Alternative hyphothesis, 191-192,
282-284, 292-293, 341, 387,
390
Analysis of variance (ANOVA),
371-372, 378
between-groups variance, 383,
384
mean squares (MS), 383
and null and alternative
hypotheses, 387, 389-390
results, 389-391
significance level determination,
390
statistical tests, 390
summary, 403
summary table, 390-391, 398-
401
total variance, 382-383
within-groups variance, 382,
383-384
Analytical techniques, 18-19
Anecdotal evidence, 198
Animal Liberation (Singer), 56
Animal research, 56-60, 63
Anonymity, vs. confidentiality,
51-52
APA (American Psychological
Association) code of ethics,
33, 36
and animal research, 58
and the categorical imperative,
39, 40-41
history of, 42-44
APA (American Psychological
Association) style, 143-150
elements of report, 156-172
reference style, 170-171
Arithmetic mean, 553-554
Assumptions of science, 16-17

Audience consideration, in report
writing, 144-145

Bacon’s Idols, 11-13, 20, 68

See also Idols of the Cave, Idols of

the Marketplace, Idols of the
Theatre, Idols of the Tribe
Baseline studies, 479-480
Behavior:
methodological behaviorism,
15-16
science of, 8-13
of study participants, 269-270
Behaviorism, methodological,
15-16
Bentham, Jeremy, 36
Between-groups variance,
286-287, 293, 382-386
Between-subjects design, 335-369
case studies, 357-359
hypothesis testing review,
338-340
interpretation of p, 348-350
sample size, 355-356
statistical hypothesis testing,
340-347
statistical power, 350-355
statistics for, 359-368
student’s t-ratio, 336-338
summary, 368-369

Between-subjects factorial designs,

407-441

case studies, 414-418,
432-434

examples of, 414-418

interactions, 418, 420-424,
431-432

main effects, 418-420

sample size and identification in,

429-431
statistics for, 434-440
study design, 426-429
summary, 441
treatment combinations, 413-414

two-variable design, 408-413

Between-subjects variables, 427,

460

Bias:

in data recording, 275-276

experimenter, 271, 292

human, 10-13, 26

and research design, 266-269,
292

and research report writing,
145-146

sources of, 217-220, 267, 292

Bibliographic research, 175-179

peer review, 178-179, 193
sources, 175-179, 193

Binary response, 247

Cameras, and observational

research, 254-255

Carryover effects, 104, 277-278
Case studies, 123-124

between-subjects research,
396-397

categorical data research,
519-521

correlated-groups design, 461-463

empirical research and human
behavior, 23-25

factorial design, 414-418,
432-434

how to read a journal article,
186-190

longitudinal designs, 491-492

mixed-methods research, 542-544

quasi-experimental designs,
496-498

regression analysis and short-
term memory, 321-323

research design, 289-290

sampling procedures, 220-223

single-participant experiments,
484-486

statistical testing, 357-359

survey methods, 255-260

641
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Categorical data research, 502-522
case studies, 519-521
Chi-square (x?) test of
homogeneity, 511-513
Chi-square (x?) test of
independence, 508-511
goodness-of-fit test, 504-508
McNemar test, 516-517
summary, 522
Categorical imperative, 39-40
Causality, 303-304
Cause and effect, 76-77, 106-107,
130, 374-375, 480-483
Ceiling and floor effects, 105
Central Limit Theorem, 207-217,
225, 246
applications of, 211-217
defined, 208
illustrated, 210
Chi-square (x?):
analysis, 513-515

and goodness-of-fit test, 504-508

summary, 522
test of homogeneity, 511-513
test of independence, 508-511
Closed-response questions,
238-240
Cluster sampling, 204
Coefficient alpha, 311, 329-331
Coefficient Kappa, 252-254, 311
Coefficients of determination and
nondetermination, 303
Cohen’s Guidelines, 364
Cohort effect, 488
Computers, and statistics,
126-128
Concurrent validity, 89, 314
Confidence interval, 211-216,
309-310
Confidence interval of r, 324-325,
329
Confidentiality in research, 51-52
Confirmatory research, 68
Confounding variable, 103, 268,
277-278
Constants, 69
Construct validity, 88, 89
Content analysis, 534-535
Content validity, 89
Contracts, informed consent,
47-48

Control groups, 115-116
Control of the environment, 20-21,
26-27
Control of variables, 375-379
Convenience sampling, 92,
205-206
Convergent validity, 313-314
Correlated-groups designs,
443-468
advantages and disadvantages
of, 449-450
case studies, 461-463
vs. independent-groups design,
446
logic of, 444-445
matched-groups design, 444,
455-460
mixed-model design, 460-461
repeated-measures design, 444,
445-455
statistics for, 463-465
summary, 465-468
Correlational research, 121-122,
293, 299-332
correlation review, 300-302
corrupting factors in, 304-308
to determine validity, 313-315
determining reliability, 310-312
improving test reliability,
312-313
interpreting the correlation
coefficient, 302-304
mediation and moderation, 317-
318
Pearson’s r, 302, 323
purpose/uses, 299-300
regression analysis, 315-317,
326, 332
regression to the mean, 318-320
summary, 331-332
Correlation coefficient, 300-302,
331, 332
applications of, 310-315
corrupting factors in, 304-308
interpreting, 302-304
sample size and, 308-309
See also Correlational research
Correlations between two
variables, 73-74
Counterbalancing, 453
Cover stories (deception), 276-277

Cramer’s coefficient (phi), 513-514

Criterion-related validity, 89, 314

Critical variables, measuring, 17

Cross-sectional sequential designs,
489-490

Data, recording of, 275-276

Data accuracy, 127

Databases, 184-185, 193

Data collection strategies, 232-240,
255-260, 261, 530-532

Data mining, 128

Daubert v. Merrell Dow
Pharmaceuticals, Inc., 7

Debriefing, 52

Deception in research, 50-51,
52-56, 276-277

Deductive logic, 18-19

Degrees of freedom (df), 388

Demand characteristic, 270, 292

Dependent variable, 274-277, 292,
429

Descrete trial studies, 479-480

Determinism, 16-17

Difference among two or more
populations, 74-76

Direct replication, 481-483

Discriminant validity, 313-314

Double-blind procedures, 276

Duration recording, 251

Effect of history, 112
Effect size, 285-286, 293, 391-392
Elements of Psychophysics
(Fechner), 475
Empirical analysis, 17-19, 26, 69
Empirical research, 101-135
case studies, 128-132
computers and statistics,
126-128
correlational studies, 121-122
external validity and, 109-113
intact groups designs, 117-120
internal validity and, 102-106
meta-analysis, 124-126
quasi-experimental studies,
117-120
single-participant methods,
122-123
statistical conclusion validity
and, 106-109
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summary, 133-135
survey of methods, 113-116
surveys, 120-121
validity and, 102-113
Estimation of population
characteristics, 72-73
Ethics, 32-65
animal research, 56-60
case studies, 58-62
confidentiality, 51-52
deception in research, 50-51
defined, 34-36, 62
ethical analysis, 36-41
ethical decision making, 41
ethical dilemmas, 58-62
government monitoring, 33
informed consent, 46-50
Institutional Review Board (IRB)
(See Institutional Review
Board (IRB))
Milgram study, 52-56
vs. morals, 34, 62
summary, 62-64
See also APA (American
Psychological Association)
code of ethics
Experimental analysis of behavior,
476
Experimenter bias/effect, 271, 292
See also Self-fulfilling prophecy
Experimentwise error, 393, 394
Exploratory research, 69
External validity, 109-113
Extreme populations, 307

Face validity, 88-89
Facilitated communication, 23-25
Factorial design:
defined, 413
examples of, 414-418
See also Between-subjects
factorial designs
Field studies, 249-255
Fisher, Ronald, 384
Forced choice alternatives,
238-239
F-ratio, 384-387, 388, 391-392,
404
Free will, 16-17
Frequency recording, 251
Freud, Sigmund, 16, 22-23, 123

Gambler’s fallacy, 10
Gender vs. sex, 272
General linear model, 380-381
Glossary:

Ch. 1, 29-30

Ch. 2, 64

Ch. 3, 97-100

Ch. 4, 135-137

Ch. 6, 194

Ch. 7, 225-227

Ch. 8, 261-262

Ch. 9, 293-295

Ch. 10, 333-334

Ch. 11, 369

Ch. 12, 404-406

Ch. 13, 441-442

Ch. 14, 468-469

Ch. 15, 499

Ch. 16, 523

Ch. 17, 545-546
Goodness-of-fit test, 504-508
Guttman scale format, 240

Hawthorne effect, 269-270
Hermann Grid, 477-478
“HOMER” (mnemonic), 8
Homogeneous samples, 288-289
Hypotheses, 66-78
alternative, 191-192, 282-284,
292-293, 341
defined, 67
directional vs. nondirectional,
279-280
evaluating, 282-289
hyphothesized construct, 81
mathematical, 280-289, 292
null, 191-192, 280-285,
292-293, 338-347, 341,
387, 389-390
origination of, 67-69
research, 279-280, 292
steps in testing, 344
summary, 96-97
table of, 77
testing, 190-193, 338-347
types of, 72-78
and variables, 69-71

Idols of the Cave, 11, 13, 20
Idols of the Marketplace, 12, 13
Idols of the Theatre, 12-13, 68
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Idols of the Tribe, 10-11, 13, 21
Independent-groups design, 446
Independent variable, 272-274,
292, 372-374, 427-429
Individual sample, 219
Informed consent, 46-50
Institutional Review Board (IRB),
33, 63
and research approval, 44-52
sample application form, 45-46
Instrumentation, 106
Intact groups design, 117-120,
376-377
Integrity, academic, 152-156
Interaction, 431-432
Internal consistency reliability,
311-312
Internal validity:
defined, 103
vs. external, 109
threats to, 103-106, 107
Internet research, 179-180, 193
Interrater reliability, 254-255, 311
Interrupted time series design,
495-496
Interval recording, 251
Interval scale, 83-84, 85
Intervening events, 104
Intervening variables, 81
Interviews, personal, 232-234
Intraclass correlation coefficient
(ICC), 254
Introspection, 15

Knowledge check:

answers, 608-637

Appendix A, 564-565

Ch. 1, 27-28, 608-610

Ch. 2, 58-62, 610

Ch. 3, 77-78, 96, 610-612

Ch. 4, 132-133, 612-614

Ch. 6, 187-190, 614-616

Ch. 7, 206-207, 223-224,
616-618

Ch. 8, 240-241, 259-260,
618-621

Ch. 9, 278-279, 291, 621-624

Ch. 10, 309-310, 331, 624-625

Ch. 11, 347, 356-357, 625-626

Ch. 12, 389, 403, 627-630

Ch. 13, 424-426, 440, 628-630
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Knowledge check: (continued)
Ch. 14, 455, 460, 630-631
Ch. 15, 486-487, 498, 631-632
Ch. 16, 517-519, 521-522,
632-634
Ch. 17, 544-545, 635-637

Laboratory research, 110-111

Language, 12

Latin square design, 453-454

Law of large numbers, 199

Leading Minds (Gardner), 124

Learned helplessness theory, 57,
110

Library research, 182-186

Likert format, 239-240

Linear relation, 300

Longitudinal designs, 474-475,
487-492, 498

Manipulation check, 277
Mann-Whitney U-test, 366-368
Matched-groups design, 455-460
Mathematical hyphotheses,
280-289, 292
Maturation, 104
McNemar test, 516-517
Mean, arithmetic, 553-554
Mean squares, 383
Measurement, 18, 78-89
case studies, 255-259
caveat assessor, 229-231
creating measurement
procedures, 231-240, 261
data collection techniques,
232-236
measurement scales, 81-84, 85
misperceptions about, 229-231
naturalistic observation,
249-255
operational definitions, 79-81
purpose of, 228-229
question response formats,
236-240
reliability, 84-87
resources for, 246
scale and strategy in, 231-232
of sexism, 94-95
sources of error, 86
summary, 97
survey sample size, 246-249

validity of, 87-89, 102
writing for questionnaires and
surveys, 241-246
Measurement errors:
vs. bias errors, 84-85
as threat to internal validity,
105-106, 107
Measures of central tendency,
551-554
Measures of variability, 554-559,
560
Median, 552-553
Median splits, 287-288
Mediator variables, 317-318
Meta-analysis, 124-126
Methodological behaviorism,
15-16
Milgram study, 52-56, 94
Mixed-methods research, 528-545
analytical approaches, 532-537
benefits and challenges, 537-540
case studies, 542-544
data collection and analysis,
530-537
published, sources of, 541
summary, 545
Mixed-model design, 460-461
Mode, 550
Moderator variables, 317-318
Modern Sexism Scale, 94-95
Moral principles, 34-35
See also Ethics
Morals, vs. ethics, 34, 62
Mortality, 104-105
Multilevel designs, 373-374
See also Single-variable between-
subjects research
Multiple-baseline design, 483-484
Multiple comparisons, 393
Multiple populations, 307-308
Mutually exclusive classification,
502
Mystique of quantity, 229-230

National Bioethics Advisory
Commission, 44

National Research Act, 43

Natural experiment, 249-255

Naturalistic observation, 249-255

Nominal category response, 238

Nominal scale, 82-83, 85

Nonequivalent control-group
design, 493-494

Nonequivalent groups, 104-105,
107

Nonlinearity, 305-306

Nonprobability sampling, 205-206

Null hypothesis, 191-192,
280-285, 292-293, 338-347,
387, 389-390

Numerical response format,
239-240

Nuremberg Code of Principles
Governing Research Using
Humans, 42-43

Observational research, 249-255

Occam’s razor, 22

Omega squared, 345-346,
363-364

On Memory (Ebbinghaus), 476

Open-ended questions, 236-238

Operational definitions, 79-81

Ordinal scale, 83, 85

Outliers/extreme scores, 307

Pairwise error, 393
Parsimonious explanation, 22-23,
27
Participant observation research,
255
Participants in studies, 268-270
Pavlov, Ivan, 476
Pearson’s r, 302, 323
Peer review, 178-179, 193
Personal experience, 11
Personal interviews, 232-234
Phi. See Cramer’s coefficient (phi)
Piaget, Jean, 66
Pilot study, 378
Placebo treatment, 116, 276
Plagiarism, 152-153
Population parameters, 550
Populations:
difference among two or more,
74-76
difference between means,
350-352
estimation of characteristics,
72-73
extreme, 307
multiple, 307-308



08/28/2017

17:29:51  Page 645

and samples, 71-72, 90-94,
199-200
sampling frame, 200
sampling population, 199, 219
subject pool, 199-200
survey sample size, 246-249
target population, 199, 219
Population variance, 353-354
Power analysis, 350-355, 369
Practical significance, 345
Predictive validity, 89, 314
Principle of independence, 199
Principle of rights, 39-41, 55-56,
63
Principle of utilitarianism, 36-39
Probability errors, 348-350
Probability sampling, 199-201
Pseudoexplanation, 21
“Psychology as the Behaviorist
Views It” (Watson), 14
PsycInfo database, 184-185, 193,
246
Public verification, 19, 26
P-value, 348-350, 369

Qualitative independent variable,
114
Qualitative research, 525-545
analytical approaches,
532-537
case studies, 542-544
data collection and analysis,
530-537
inductivist approach, 527
published, sources of, 541
vs. quantitative research,
526-527
(See also Mixed-methods
research)
summary, 545
theory and perspectives,
527-528
validity of, 540

Quantitative independent variable,

114
Quantitative observational data
collection, 250-252
Quantitative research. See
Mixed-methods research
Quantitative vs. qualitative
research, 526-527

Quasi-experimental design,
118-120, 376, 475, 493-498,
499
Questionnaires:
case studies, 255-260
writing questions for, 241-246
See also Surveys
Question response formats,
236-240

Random assignment, 114-115,
376-377, 380

Randomness, 199

Random sampling, 91-94

Rational explanation, 21-22, 27

Ratio scale, 83-84, 85

Recruitment of participants, 111

Regression analysis, 315-317, 326,

332
Regression to the mean, 106,
318-320
Reification, 229-230, 261
Reliability:
defined, 84
improving, 312-313
internal consistency, 311-312
interrater, 254-255, 311
of measurement, 84-87
test-retest, 310
and validity, 87, 97, 275
Repeated-measures design,
445-455
carryover effects, 450-451
counterbalancing, 453
examples of, 446-449
Latin square design, 453-454
vs. longitudinal design,
474-475
Solomon four-group design,
451-453
Report, parts of, 156-172
abstract, 158
appendix, 172
author note, 172
discussion section, 167-169
figures, 172

graphs and tables, 163-165, 166

introduction, 158-160
method section, 160-162
references section, 169-171
results section, 162-167
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statistics, 165-167
tables, 172
title page, 157-158
Research:
on animals, 56-60, 63
confirmatory, 68
exploratory, 69
purpose of, 266-268
recording and analyzing results,
270-271
See also Research methods
Research design:
control through, 375-376
defined, 101
Research design model, 266-272
Research effects, 112
Researchers, competence of, 46
Research hypotheses, 279-280,
292
Research methods:
bibliographic, 175-179
computers, and statistics,
126-128
control of the environment,
20-21, 26-27
correlational studies, 121-122
empirical analysis, 17-19, 26
importance of understanding, 6
intact groups design, 117-120
Internet searches, 179-180,
193
library research, 182-186
meta-analysis, 124-126
overview, 101-135
parsimonious explanation,
22-23, 27
public verification, 19, 26
quasi-experimental design,
118-120
rational explanation, 21-22, 27
search strategy development,
181-182
single-participant experiments,
122-124
statistical inference and testing
hypotheses, 190-193
summary of, 26-27, 133-135
surveys, 120-121
systematic observation, 20, 26
tentative explanations, 23, 27
true experiments, 113-116, 130
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Research participants:
college students as, 49
confidentiality of, 51-52
debriefing of, 52
deception of, 50-51
dignity of, 46
informed consent, 46-50
minors as, 48
passive consent, 48
recording of, 49
Research procedure, control
through, 377-378
Research report writing:
academic integrity in, 152-156
APA (American Psychological
Association) style, 143-150
bias-free, 145-146
commonly misused words,
150-152
elements of good writing, 143
elements of report, 156-172
format checklist, 157
grammatical issues in, 147-152
in-text citations, 153-155
measures and metric
conversion, 147, 148
numbers in, 146-147
overview, 141-143
proofreading, 173-174
quotations, 155-156
Residuals, 431-432
Reversal design, 481-483

Sample size:
and correlation coefficient, 308-
309
estimating, 355-356, 395-396
in statistical tests, 352-353
for surveys, 246-249
Samples/sampling, 71-72,
196-225
vs. anecdotal evidence, 198
bias and error, 217-220
case studies, 220-223
Central Limit Theorem (See
Central Limit Theorem)
cluster sampling, 204
convenience sampling, 92, 205-
206
defining, 197
in factorial design, 429-431

homogeneous vs.
heterogeneous, 288-289
nonprobability sampling,
205-206
and populations, 90-94,
199-200
probability sampling, 199-201
random, 91-94
randomness, 199
representativeness of, 91
sampling frame, 90
sampling methods, 201-206
sequential sampling, 203

simple random sampling, 91-92,

202-203
snowball sampling, 206
statistical sampling (See
Probability sampling)
stratified sampling, 203-204
summary of methods, 224-225
Sampling distribution, 208-209,
219, 388, 400
Sampling population, 199, 219,
380
Schizophrenia, 22-23
Science:
assumptions of, 16-17
role of, 6-8
Science of behavior, 8-13
Scientific method, 8
Search strategy development,
181-182
Self-fulfilling prophecy, 10,
270-271
Semi-interquartile range, 556-557
Sequential sampling, 203
Significance level determination,
342-345, 390
Simple random sampling, 91-92,
202-203
See also Random sampling
Simple range, 555
Single-blind procedures, 275-276
Single-participant experiments,
122-124, 474, 475-486
cause and effect in, 480-483
internal and external validity
and, 476-478
summary, 498
types of, 479-480
when to use, 478-479

Single-variable between-subjects
research, 371-404
analysis of variance (ANOVA)
results, 389-391
case studies, 396-397
cause and effect in, 374-375
components of variance,
382-384
effect size and power, 391-392
F-ratio, 384-387, 388
general linear model, 379-382
independent variable in,
372-374
multiple comparisons of the
means, 392-396
null and alternative hypotheses,
387
statistics for, 398-403
summary, 403-404
vs. two-variable design, 408-413
variable control in, 375-379
Skepticism, 24-25
Snowball sampling, 206
Social sciences, history of, 9-13
Software choice, 127-128
Solomon four-group design,
451-453
Sources, bibliographic, 175-179,
193
Spearman rank-order correlation
coefficient, 328-329
Standard deviation, 557-559
Standard error, 208
Standard error of estimate, 316,
327-328
Standard error of the difference
between means, 336-337, 368
Standard error of the mean (SEM),
209, 216-217, 246
Standardized residual, 514
Standardized score (z-score),
559-564
Statistical analysis, control
through, 378-379
Statistical conclusion validity,
106-109
Statistical inference, 190-193
Statistical power, 350-352
Statistical sampling. See
Probability sampling
Statistical significance, 345
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Statistical tables, 566-607
Statistical tests, 192-193, 341-342,
350-355, 369, 390
Statistics:
measures of central tendency,
551-554
measures of variability, 554-559,
560
review of, 548-565
subscripts and superscripts,
549-551
variables X, Y, N, n, 549
See also Statistical tables;
Statistical tests
Statistics, computers and, 126-128
Sternberg, Saul, 321-323
Stratified sampling, 203-204
Student’s t-ratio, 336-338,
359-364, 368
Subject pool, 199-200
Subject variables, 105
Subscripts and superscripts,
549-551
Summary table, 390-391, 398-403
Summation, 550
Surveys, 120-121, 234-236,
246-249, 255-260
Survival analysis, 490
Systematic observation, 20, 26

Target population, 199, 219

Taste aversion, 13

Temporal order problem, 119-120,
303-304

Tentative explanations, 23, 27

Testimonials, 20

Test-retest reliability, 310

Thematic coding, 535-536

Theory, defined, 67

Third variable problem, 119,
303-304

Total error, 220

Total variance, 382-383

Transactional validity, 540

Transformational validity, 540

T-ratio, 343-347, 350, 368,
392-394

Treatment condition, 114

True experiments, 113-116, 130,
374-375

Truncated range, 306

Tukey’s HSD, 395

Tuskegee Institute syphilis study,
43

Two-variable design, 408-413

Type I errors, 283-284, 342-343,
348, 393-394

Type II errors, 283-284, 350-352

Unintentional sequence of events,
103-104

Utilitarianism, 36-39, 54-55, 56,
63

Validity:
concurrent, 89, 314
construct, 88, 89
convergent, 313-314
correlation and, 313-315
criterion-related, 314
defined, 87
discriminant, 313-314
external, 109-113, 134
face, 88-89
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internal, 103-106, 109, 134
internal vs. external, 109
of measurement, 87-89, 102
predictive, 89, 314
and reliability, 87, 97, 275
statistical conclusion, 106-109
transactional and
transformational, 540
types of, 88-89, 134
Variables, 69-71, 73-74
between-subjects, 460
confounding, 103, 268, 277-278
control over, 375-379
dependent/independent, 103,
114, 274-277, 292, 372-374,
427-429
intervening, 81
mediator, 317-318
subject, 105
within-subjects, 460-461
X, Y, N, n, 549
Variance, 557-559
components of, 382-384
homogeneity of, 383-384
Volunteers, as study participants,
268-269

Welch t-ratio, 364-366

Within-groups variance, 288-289,
293, 383-384, 385-387

Within-subjects variable, 460-461

Writing. See Research report
writing

x* statistic. See Chi-square (x?)

Yoked-control group, 458-460
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