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Page references followed by fig indicate an illustrated figure; followed by t indicate a table;
followed by e indicate an exhibit.

A
Accenture, 78
Activation principle, 410
Active learning environments: comparing
passive and, 300fig; receptive learning
environments versus, 299–300

Active listening: asking questions element
of, 643–644; attending element of,
642–643; description of, 642; reflecting
element of, 644–646; restating and
paraphrasing as, 643; tips on being a
better listener, 646e. See also
Communication

ADDIE model: design thinking using, 29;
role of evaluation in, 509; traditional use
of, 23–24

Aggressive behavior: responding
to others,' 653; your own, 651

Agile development: description of,
587; risk management related to,
609–610; seven key practices of,
588e–589

Aircraft maintenance behavioral task
analysis, 213–215

Algorithmic analysis, 203t

Allocation: definition of, 423; learning
principles of training and, 423

American Educational Research
Association (AERA), 523

American Institutes for Research (AIR),
60

American Society for Training and
Development (ASTD), 76, 659, 665, 708

Anchored instruction: cases as problems to
solve in, 373–374; description of, 373

Angoff method, 545–547
Application principle, 411
Applied Cognitive Task Analysis (ACTA),
242–243

Argument Vee diagram, 385–386fig
Argumentation: based on causal agents in
the case, 389fig; description of,
382–383; problem solving using,
383–387; rhetorical and dialectical,
383–384; scaffolding, 384–387

Arizona State University, 69, 73
Arthur Andersen & Co., 78
Assertive behavior, 651
Assessment. See Training needs
assessment
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Association for Educational
Communications and Technology
(AECT), 74–75, 78

AT&T, 64
``The Attack on ISD'' (Trainingmagazine),
79

Attending, 642–643
Audio-Visual Center (Indiana University),
68

Audio-Visual Communication Review, 66
Audiovisual field: early use of systems
approach in, 64–65; educational
applications of systems approach for,
66–68; shift from traditional to digital
media by, 81–82

Augmented reality (AR), 397–398
Authenticity: definition of, 398; as
simulation and game element,
398–399fig

Authoring Instructional Materials (AIM)
System, 216

Automated Systems Approach to Training
(ASAT), 216

Automaticity problem, 229
AV Communication Review, 72

B
Back to the Future training program:
assessment of performance, 494–495;
CTA (cognitive task analysis), 487–488;
design issues for the, 495–503; design of
practice, 502; domain of learning,
485–486; instruction, 491; instructional
goals, 488; learner profile, 488–489;
mirror-trusting practice, 495; ``off-book''
behavior of experts, 495–497; practice,
492–494; practice as implicit instruction,
498; pre-test assessment, 490;
recognition training, 497; scenario and
background of, 485–495; simulation and
fidelity, 498–501; test-instruction-
practice integration, 494; training goals,
486–487; training resources and
constraints, 489; video simulation on the
Internet, 497–498; video-simulation test,
503; video-simulation training for, 501–
502

Backward pass diagram, 604–605fig
BAR (behaviorally anchored rating scales),
533fig

Barson systems approach model, 67fig, 71
Behavior: aggressive, 651, 653; assertive,
651; Maslow's hierarchy of needs impact
on, 428–429; non-assertive,

651–652, 653–654; passive-aggressive,
652, 654–655; Personal SWOT Analysis
of your own, 617, 625, 657e; when you
feel betrayed by others,' 655. See also
Motivation

Behavioral approach: comparing cognitive
and, 4–8; ISD (instructional systems
design) and, 56–61

Behavioral Count Observation Sheet,
121fig

Behavioral Engineering Model (BEM): on
criminal investigator task analysis/
performance gaps, 250–251t; description
of, 150–151

Behavioral task analysis: common terms
related to, 187t–190; comparing task
analysis and, 184–185; criticisms and
limitations of, 218–219; describing
behavioral tasks for, 205–209; evolution
of, 190–191; examples of, 209–215;
future of, 219–220; ISD (instructional
systems development) and, 192–194;
job-task-cognition continuum in, 196;
methods used for, 199–204t;
occupational/job analysis component of,
192; process of, 196–199fig; relationship
between cognitive task analysis and,
194–196; system life cycle stages and
relevant, 185–186t; techniques and tools
for, 215–218; typical information
collected during, 193t; U.S. government
documents detailing procedures for,
224–226t. See also Task analysis

Behavioral task analysis examples: aircraft
maintenance, 213–215; driving tasks and
subtasks, 211–213t; IMAT (Interactive
Multisensor Analysis Training System),
209–210; Mission Essential
Competencies (Air Force Research
Laboratory), 210–211

Behavioral task analysis methods: issues to
consider for, 199–201; routine
automotive maintenance task template
for, 204t; summary descriptions of, 201t–
203t

Behavioral task analysis tools: AIM
(Authoring Instructional Materials)
System, 216; ASAT (Automated
Systems Approach to Training), 216;
CODAP (Comprehensive Occupational
Data Analysis Program), 215–216;
IMPRINT (Improved Performance
Research Integration Tool), 217;
mindmapping and concept mapping,
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218; MVTA (Multimedia Video Task
Analysis), 217; O*NET, 216;
TaskArchitect, 217–218

Behavioral tasks: commonalities of,
208–209; completeness and accuracy of
description, 206–208; over-analysis of,
206; over-emphasis on procedural skill,
209; oversimplication of, 208; process of
describing, 205–206

Behaviorally anchored rating scales (BAR),
533fig

Behaviorist learning theory: design
methodology based on, 57–59;
individualized instruction using, 59–60;
teaching machines and programmed
instruction using, 56–57, 60–61;
``technology of teaching'' application of,
57

Benchmarking: Benchmarking Forum
(BMF) [ASTD], 665; 90/90 criterion,
57–58

Bersin and Associates, 665
Bersin's What Works Series, 665
``Black box'' metaphor, 272
Blogs, 717, 718
Branching programming method, 57
Breakaway Games, 438t, 440
Business casual attire policy, 683e

C
Card-sort analysis, 201t
Case study method, 372–373
Case-based problem solving: as alternative
perspectives, 372; as analogues,
370–371, 376–378fig, 388fig;
argumentation for, 382–387, 389fig;
causal reasoning for, 378–382; cognitive
regulating for, 387; description of,
367–368; as examplars or models,
369–370; as experiences to analyze, 372–
373; functions of cases in,
368t–369; as problems to solve, 373–374;
as remindings, 371–372; student-
constructed cases, 374; summary of
learning supported by, 374–375t

Causal analysis of problems, 171–172t
Causal reasoning, 378–382
CBR (case-based reasoning), 234–235
CD-ROM training delivery, 696
Centralized training organizations,
661–662, 663t–664t

Certification guidelines: Kirkland v.
department of Correctional Services on,
523; Standards for Educational and

Psychological Testing, 523; The Uniform
Guidelines on Employee Selection
Procedures, 522, 523

Certification processes: creating cognitive
items, 525–531t; creating rating
instruments, 531–534; establishing
content validity of objectives, 524; job
content analysis standards, 522–523;
planning documentation, 522; testing
development documentation, 522. See
also Evaluation; Performance tests

Chapman College, 65
Checklists, 533–534
Chief learning officers (CLOs): executive
positioning of, 660–661; increasing
number of, 659

Chunking, 11, 12
Classrooms: training, 686–690; VC (virtual
classroom) platform, 712–717

Client resistance management: assertive
versus aggressive approach to, 650–652;
communicating assertively, 652; dealing
with others' behaviors, 652–655;
identifying type of resistance, 647–650t;
non-assertive, 651–652; passive-
aggressive, 652

Client-consultant relationships: building
the contractual, 626–628; checklist for
establishing, 622e–623e; communication
issues of, 635–638,
639–646e; contracting the, 624–625;
emotional side of managing, 633–646e;
evaluating the project component of,
628–633e; handling resistance in,
647–655; hidden agendas and, 634–635;
identifying parameters of, 617–624e;
identifying target, 624e; maintaining the,
655–657; organizational barriers of, 638–
639; with proxy client, 627

Clients: difficult behavior by, 652–654;
proxy, 627

CLO magazine, 709
Closed-ended questions: active listening by
asking, 643–644; survey, 124e–125e; test
items, 525

CODAP (Comprehensive Occupational
Data Analysis Program) [U.S. Air Force],
192

Cognitive approach: comparing behavioral
and, 4–8; how learning occurs using,
9–13; importance to instructional design
of, 8–9; to media selection, 285–290;
Semantic Networks theory of memory,
218
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Cognitive learning: extraneous processing
during, 306, 307; long-term memory role
in, 12–13; perception and memory stores
role in, 10; principles for processes of,
420; short-term or working memory role
in, 10–11

Cognitive learning theory: ISD
(instructional systems design) and,
69–70; of multimedia learning, 305fig

Cognitive load: in directive learning
environment, 333–358; in receptive
learning environment, 306–325

Cognitive load theory: description of,
272–273; Mayer's multimedia design
principles applying, 273t–274t

Cognitive reality approach, 405–406
Cognitive task analysis (CTA): concept
map used for, 232fig; creating mental
model for criminal investigators using,
247–254; creation of facilitated case-
based reasoning, 233–247; description
of, 194–196, 228fig–229; GEL by
integrating Merrill's five principles and,
278–283t; job-task-cognition continuum
of, 196; learning issues addressed by,
229–230; performance gaps and
corresponding uses of, 230t–233;
relationship between behavioral task
analysis and, 194–196; three phases of,
232; truck driver training program, 487–
488. See also Task analysis

Cognitive theory of multimedia learning,
305fig

Coherence principles: description of, 308;
rationale, evidence, and applications of,
308–310; screen to add interest to lesson
use of, 309fig

Communication: assertive, 652; clear and
unambiguous words, 635; facts versus
opinions, 635–636; LMS (learning
management system) used for, 669, 677,
680–681; nonverbal, 641–642; training
delivery, 667, 680–681; verbal, 640–641.
See also Active listening

Communication barriers: analysis of, 640e;
distractions as, 636–637; hidden
agendas, 634–635; interpersonal,
636; organizational, 638–639;
prejudging as, 637; processing speed as,
637–638

Communication planning: deactivation
phase of, 613–614; implementation
period of, 611–613; operations period of,
613

Compliance-driven environments,
706–707

Comprehensive Occupational Data
Analysis Program (CODAP), 215–216

Computer programming, ISD thinking
influenced by, 70

Computer-based educational games,
269–270

Concept mapping: behavioral task analysis
using, 218; screen shot showing
STORM-LK, 232fig. See also
Mindmapping

Concepts: definition of, 15–16; mapping,
218, 232fig. See also Facts

Concurrent validity, 516
Conference style seating, 687, 688fig
Confirmative evaluation: case study on,
572; context-based approach to, 570e,
571–572; general characteristics of, 569;
key features of, 556t; learner-based
approach to, 570e–571

Consensus groups, 137, 141t
Constructivist-oriented formative
evaluation, 558

Consultants: expertise role of, 620;
managing ID (instructional design), 580–
614e; managing performance
improvement relationships, 617–657e;
Personal SWOT Analysis for, 617, 625,
657e

Content validity, 515, 534–535
Context: game creation of, 445–446; game
learning by moving from content to, 445

Contracts: basic purpose of, 624–625;
elements of performance improvement,
625; establishing schedule, budget, and
scope of, 627–628

Contractual relationships: ``do nothing''
options and, 626–627; evaluating
success of, 627; evaluation component
of, 628–633e; the need for, 626; with
proxy client, 627

Convenience sampling, 107
Corrective feedback, 344
Cost/benefit analysis for solutions, 172–
176e

Crescent round seating, 687t, 689fig, 690
Criminal investigator mental model:
description of, 251–252fig; intervention
selection and prototype development,
250–251t; Investigator Reference System
using, 252–254; method used to create,
248–250; questions used to create,
247–248
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Criterion-references tests (CRTs):
description of, 512; determining length
of, 528–531t; development
documentation guidelines, 519e–521e;
development model for, 517–519;
instructional design and development of,
517; interpretation of, 516–517; item
analysis of, 540–542; reliability in,
513–514; reporting scores of, 550–551;
setting cut-off score for, 543–547;
validity in, 514–516

Critical incident technique: behavioral task
analysis using, 203t; data analysis using,
136, 141t

Critical path and float diagram, 605fig–606
Cue development, 418
Customer service agents (CSAs): causal
analysis of problems, 171–172t; training
needs assessment for, 166, 172–180e

Cut-off score: Angoff method for
estimating, 545–547; setting, 543;
substitutability issue of, 543–544; three
procedures for setting, 544

D
Daily log analysis, 201t
Data: determining needed amount of,
106–108; extant, 110–114, 140t;
qualitative and quantitative, 113;
sources of, 109–122, 168t

Data analysis: causal analysis of problems,
171–172t; collecting ID data for, 95–96;
different approaches taken for, 97; of
extant data, 111–114; formative
evaluation, 561; observation data,
117–121fig; performer/learner analysis,
167, 169t; setting analysis, 168, 170t;
survey, 130fig–132; task analysis,
170t–171; training needs assessment,
172–180e; usefulness (utility) and
feasibility issues for, 97–98; video
game-based learning case study, 439;
work products, 114–116

Data collection: decisions on amount of
data, 106–108; determining questions to
be answered for, 98–100t; formative
evaluation, 560; information sources for,
101–104; observation data,
117–121fig, 140t; pilot testing, validity,
and reliability of, 108–109; points for ID,
95–96; process for, 105–106; for sales
associate performance problem, 99t–
100t; training needs assessment,
164–172t

Data collection methods: consensus
groups, 137, 141t; diversity issues of,
138–139; extant data, 110–114, 140t;
interviews, 133–138, 140t, 168t; issues to
consider for, 104–105; observation, 117–
121fig, 140t, 168t; organizational
artifacts, 168t; process for using, 105–
106; selecting the, 139–141t; surveys and
questionnaires, 122–133t, 140t, 168t

Data sources: extant data, 110–114, 140t;
observation, 116–121fig, 168t; training
needs assessment, 168t; work analysis,
114–116

DAVI conventions, 60–61, 66, 71
DAVI (Division of Audio-Visual
Instruction), 74

Decentralized training organizations,
661–662, 663t–664t

Decision making: for estimating test items
per objective, 531t; learning organization
and, 665–666fig; recognition-primed
decision-making (RPD), 496

Decision technique, 202t
Declarative knowledge: comparing
procedural and, 14; types of, 14–17

Delphi technique, 137–138, 141t
Demonstration principle, 410–411
Department of Correctional Services,
Kirkland v., 523

Design analysis, 203t
Design interview, 203t
``The Design of Instructional Systems''
(Banathy), 71–72

Design thinking: Brian Lawson's summary
on process of, 30t–31t; commonalities of,
28–29, 31

The Design Way (Nelson and Stolterman),
25, 29

Development: cue, 418; novice-expert
learning, 417fig, 425–429fig. See also
Learning

Dialectical argumentation, 383–384
DID (Division of Instructional
Development), 74

Directive learning environment laws: 1.
design practice promoting
understanding, 340–341; 2. adjust
practice based on performance
criticality, 341–342fig; 3. distribute
practice throughout learning events,
343fig; 4. follow practice responses with
effective feedback, 344–345; 5.
maximize performance potential with
practice, 345–347
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Directive learning environments:
description of, 329, 330; direction course
menu, 331fig; five evidence-based laws
of practice for, 339–347; learning system
model improved retention and shortcuts,
356t; maximizing learning from
examples in, 349–354; maximizing
learning transfer in, 354–357; practice
formats versus practice functionality in,
347t–349; principles listed, 335t–336t;
segmenting and sequencing principles,
336–339; three views of learning and,
330–333; when to use, 357–358. See also
Rule-example-practice-or-tell-show-do
learning environments

Discovery-based instruction: description
of, 270–271; examining popularity of,
271–272; how our mental architecture
resists, 272; research evidence on impact
of, 271

Discrimination, 418–419
Diversity data collection issues, 138–139
DLS Group, 247, 250, 252, 254
Documentation: criterion-references tests
(CRTs) development, 519e–521e; of
others' passive-aggressive behavior,
654–655; planning the testing, 522; test
development, 522

Douglas Aircraft, 64
Driving behavioral task analysis, 211–213t

E
E-learning: description of traditional,
435–436; game-based learning evolution
of, 436–463; influence of digital games
on, 462–463. See also Learning

E-mail surveys, 132–133t
Early Weapon System Trainer (WST), 402–
403, 408–409

Economic Opportunity Act (1964), 59
Education: NDEA supporting changes in,
55–56; Sputnik (1957) impact on, 55

Educational Communication and
Technology Review, 66

Educational Technology (journal), 70, 76
Educational Technology Research and
Development (ETR&D), 75

Effect size, 302
Electronic training materials, 696–697
Elementary and Secondary Education Act
(ESEA) [1965], 60, 69

Encoding: definition of, 426; learning and
process of, 426–427

Enterprise Management Associates, 616

Enterprise resource systems (ERP), 709–711
Equipment analysis, 203t
Equivalence reliability, 514
Ergonomic analysis, 202t
ERIC Clearinghouse on Information
Resources, 78

Ernst & Young, 78
Essential cognitive load/processing:
description of, 306, 333–334; directive
learning environment principles,
333–334; receptive environment
principles, 307, 314–319fig

Establishing instructional goals (Popham &
Baker), 77

Evaluation: ADDIE model and, 509;
confirmative, 556t, 569–572; definition
of, 554, 555; formative, 58, 555–556t,
557–563; key points to remember about,
572–574; of performance improvement
process, 628–633e; of successful
contractual relationship, 627; summative,
556t, 563–569; virtual classroom (VC)
platform end-of-program, 715, 716t. See
also Certification processes; Performance
tests

Evidence-based practice: description of,
301; directive learning environment,
334–336t; receptive learning
environment, 302

Expertise: analysis of, 427–428; consultant
role assumption of, 620; CTA workshop
and assessing participant, 239–242;
developmental learning from novice to,
417fig, 425–429fig; F-CBR (Facilitated
Case-Based Reasoning) facilitating,
233–247; GEL (guided experiential
learning) to develop flexible, 283–285;
idiosyncratic nature of, 229–230;
pilot training development progression
to, 428–429fig; problem of
automaticity, 229; research on
sports, 480t–484fig. See also
Subject matter experts (SMEs);
Tacit knowledge

Expertise Reversal Effect, 351
Explanatory feedback, 344
Explicit instructional methods: building
mental models, 332t–333; implicit
versus, 301; psychomotor performance
skills training, 473

Extant data: advantages and disadvantages
of, 110–111; collection and analysis of,
111–114; definition of, 110; factors for
selecting, 140t

748 SUBJECT INDEX



bindsub_1 10/11/2014 749

Extraneous cognitive load/processing:
description of, 306, 333; directive
learning environment principles,
333–334; receptive environment
principles, 307–314

F
F-16 Mission Training Center (MTC), 408,
414–415t, 416

F-CBR (Facilitated Case-Based Reasoning):
CBR (case-based reasoning) for creating,
234–235; creating mental model for
criminal investigators, 247–254; external
validation of, 247; PARI technique for
creating, 233–234t, 243fig–244; RAD
(rapid application development) for
creating, 235–239

F-CBR (Facilitated Case-Based Reasoning)
phases: 1. set up CTA workshop,
239–242; 2: conduct iterative
workshops, 240fig, 242–244; validate
mental model, 240fig, 244–247

FAA Human Factors Workbench, 185
Face validity, 515
Facts, 15. See also Concepts
Far transfer learning: directive learning
environment, 355; near versus far
transfer tasks for, 354; strategies for
directive, 355–357

Far West Laboratory, 69
Federal Aviation Administration, 213
Feedback: corrective versus explanatory,
344; definition of, 420–421; directive
learning environment law on, 344–345;
instructional use of targeted, 284;
learning goal versus normative, 345;
learning principles applying to, 420–421;
open questions during, 285;
psychomotor performance skills
training, 474–475, 478, 493;
synchronous, 288; task-focused versus
self-focused, 345; video game-based
learning and user, 457–458

Fidelity issue, 500–501
Five-star system: description and principles
of, 276; instructional methods derived
from, 276–277

Flawless Consulting (Block), 620, 647
Flight simulations: Early Weapon System
Trainer (WST), 402–403, 408–409; F-16
Mission Training Center (MTC) services
for, 408, 414–415fig, 416; MTC Turkey
Shoot (U.S. Air Force), 416; pilot training
development and progression, 428–

429fig; Red Flag, 404–405; U.S. Air Force
evolution of, 402–403

Florida State University (FSU), 63, 68, 73,
76–77

Flow charting, 202t
Focus groups: data collection using,
137, 141t; training needs assessment,
168t

Follow-On Operational Test and Evaluation
(FOT563; constructivist-oriented
approach to, 558; cooking metaphor for,
555; definition of, 58, 555; description of,
58; key features of, 556t; methods and
steps of, 558–561; stages of, 557–558;
types of, 557

Forward pass diagram, 604fig
Four Opportunities Model: knowns and
questions to use to discover unknowns,
157t; performance analysis using, 153–
155; typology of five questions used for,
155t–156t

Front-end analysis, 149–150
Fund for the Advancement of Education,
55

G
Games: authenticity and gaminess
elements of, 398–399fig; as high
engagement strategy, 395–396; learning
advantages of using, 396–397;
MMORPGs (massively multiplayer
games), 398; Second Life, 398; serious,
397, 458, 459; studies on learning
principles on using, 403–404. See also
High engagement strategies; Video
game-based learning

Gaminess: definition of, 398; as simulation
and games element, 398–399fig

Gantt charts for scheduling, 606fig
General Electric (GE), 59, 60
Generalization, 419
Generative cognitive load/processing:
description of, 306, 334; directive
learning environment principles, 333–
334; receptive environment principles,
307, 319–324

Global venue issues, 691–692
Goal-based scenarios (GBSs), 373
Governors State University, 75
Graphic types for learning, 321t
``Green'' issues: training materials, 700;
venue/transportation, 691–692

Group psychomotor performance skills
training, 479
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Guidance: definition of, 421; learning
principles applying to, 421–422

Guided experiential learning (GEL): CTA
(cognitive task analysis) implemented
into, 278, 281–283t; flexible expertise
and learning transfer through,
283–285; instructional methods
and components of, 287t; lesson
elements for, 277–278; Merrill's five
principles implemented into, 278,
281–283t

H
Handbook for Instructional Systems
Development/Systems Approach to
Training and Education (DOD), 194

Handbook for the design of instruction
(Briggs), 76

Handbook of Human Performance
Technology (Pershing), 148

High engagement instructional design:
cognitive reality approach to, 405–406;
First Principles of Instruction for, 410–
411; integrated activities component of,
408–410; integrated training
information management component
of, 413; metaskill teaching as part of,
406–407; Red Flag (simulated combat
training), 404–405; tacit knowledge
component of, 407; tacit knowledge/
metaskill analysis as part of, 407–408;
total training approach to, 400; training
effectiveness studies on, 400–404;
training task list (TTL) tool for
development in, 411–412; unique
characteristics of, 399–400

High engagement strategies: augmented
reality (AR) or mixed reality (MR) as,
397–398; authenticity and gaminess
dimensions of, 398–399fig; foundations
of learning used in, 417fig–425;
instructional design of, 399–410;
instructional strategies implemented in,
429–430; learning advantages of using,
395–397; novice to expert development
and, 425–429fig; performance
measurement used for, 412–413; video
game-based learning using, 446–450. See
also Games; Simulations

Higher education: AECT instructional
development, 74–75; codification if ISD
in textbooks, 76–77; exploring the
systems approach in, 65–68;
instructional development journals

from, 75; ISD certification standards of,
77; ISD influences from, 74–77

Holistic models of learning, 456–457
How Designers Think (Lawson), 29
Human Performance and Learning
Consultants (HPLC): truck driver
training scenario contracted to, 485–503;
truck training design issues for, 495–504

Human resources: HRIS (human resource
information systems) used by, 708,
711; project management related to,
611

I
ID (instructional design): cognitive
approach to, 8–22; comparing
behavioral and cognitive approaches to,
4–8; high engagement, 399–410;
implications of memory for, 11, 13;
implications of perception and memory
stores for, 10; principle-based model of,
23–50; textualism issue of, 461; twelve
interpretive principles to apply to, 20–22;
video game-base learning challenges for,
453–454; video game-based learning
approach to, 455–456. See also
Instruction; Managing ID (instructional
design); Training

ID Project Management: Tools and
Techniques (Greer), 180

Ill-structured problems, 19–20, 26t
Implicit instructional methods: building
mental models, 332t–333; explicit
versus, 301; psychomotor performance
skills training, 473

IMPRINT (Improved Performance
Research Integration Tool), 217

Increasing novelty: GEL approach to, 284;
instruction guidelines for, 283

Indiana University, 66, 68, 73, 74
Individualized instruction: description of,
59; early forms of, 59–60

Information: associations and hierarchy of
memorized, 12–13; chunking, 11, 12;
strength characteristic of, 12; verbal and
visual, 12. See also Knowledge

Information acquisition learning, 331fig
Information for Designers of Instructional
Systems: Design Guide for Device-Based
Aircrew Training, 417

Instruction: anchored, 373–374; definition
of, 304; examining process of, 306–307;
information acquisition, 331fig;
knowledge construction, 331fig, 332;
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response strengthening, 331fig, 332;
training effectiveness studies on
techniques of, 402. See also ID
(instructional design); Instructors;
Training

Instructional Design Competencies: The
Standards (Foshay, Silber, &
Westgaard), 148

Instructional developers: distributing
design functions among, 459–460;
evolution of, 72; managing differing
expectations of clients and, 456; serious
games and interdisciplinary teams of,
459

Instructional Development Institute (IDI),
73

Instructional methods: cognitive task
analysis based, 278–283t; discovery-
based, 270–272; elements required for
all, 277–278; examining how learning is
impacted by, 267; fragmented
perspectives on designing, 275; GEL
components of, 287t; guided experiential
learning, 277–285; holistic models of
learning experience, 456–457; implicit
versus explicit, 301; media versus, 303;
Merrill's five-star system, 275–277, 278–
283t; selecting media for delivery, 288–
290; selection of, 286–287t; two major
components of,
274–275

Instructional strategies: for directive
learning environments, 329–358;
evidence-based practice guiding,
301–302; high engagement, 395–432;
learner-centered vs. technology-
centered, 303–304; for receptive learning
environments, 298–325,
329

Instructional strategy principles:
coherence, 308–310; fostering
generative processing, 319–324;
managing essential processing,
314–319fig; modality, 317–319fig;
multimedia, 319–322fig;
personalization, 322–324; pretraining,
316–317; reducing extraneous
processing, 307–314; redundancy,
311–313; segmenting, 314–316, 337,
339; sequencing, 337–339; signaling,
310–311; spatial contiguity,
313–314

Instructional Systems Development project
(Michigan State), 66

Instructional Systems Development/
Systems Approach to Training and
Education (DOD), 198

Instructional theory: challenges to ISD
through underlying, 80–81; continued
evolution of, 82–83

Instructors: organizational care of, 693–
694; selection of, 692–693. See also
Instruction

Integrated Performance Modeling
Environment (IPME), 217

Integration principle, 411
Inter-rater reliability, 514, 550
Interactive Multisensor Analysis Training
System (IMAT), 209–210

Interactive Video Training of Perceptual
Decision Making (2007), 483

Interface analysis, 203t
International Board of Standards for
Training, Performance, and Instruction
(IBSTPI), 77

International Society for Exploring
Teaching and Learning (ISETL), 59

International Society for Performance
Improvement (ISPI), 61

Interservice Procedures for Instructional
Systems Development (IPISD), 63

Interview questions: tips for designing,
126e–130; tips for writing effective,
124e–126e

Interviewer training, 135–136
Interviews: behavioral task analysis, 201t;
consensus groups, 137, 141t; critical
incident technique used for, 136, 141t;
Delphi technique, 137–138, 141t;
diversity issues in, 138–139; factors for
selecting, 140t–141t; focus groups, 137,
141t; nominal group technique, 137,
141t; of pilot test takers, 538; questions
used in, 124e–130; recording, 136;
structured and unstructured, 135;
system designers, 203t; telephone and
videoconference, 133–138, 140t; training
needs assessment, 168t

Investigator Reference System, 252–254
IPME (Integrated Performance Modeling
Environment), 217

ISD certification standards, 77
ISD (instructional systems design):
behavioral task analysis and, 192–194;
behaviorist learning theory foundation
of, 56–61; changing digital environment
impact on, 81–82; cognitive learning
theory impact on, 69–70; computer
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ISD (instructional systems design):
(Continued )
programming application to, 70;
continued evolution and applications of,
82–83; continued research on process of,
79; corporate pressures affecting use of,
79; evolution and emergence of, 71–74,
77–78; history of, 53–54; post-war
environment for education leading to,
54–56; scholarly institutional influence
on, 74–77; systems approach adopted
by, 62–69; theoretical challenges to, 80–
81; widening dissemination of, 77–78

ISD models: Barson project (1967), 67fig,
71; IDI (Instructional Development
Institute), 73fig–74; overview and
development of, 71–74, 77–78; research
on process of, 79

J
Job Corps, 59, 60, 63
Job function analysis, 202t
Job satisfaction analysis, 202t
Job-task analysis: behavioral task analysis
process of, 198–199; collective/individual
tasks used in, 199fig; evolution of, 192;
legal standards for, 522–523

Job-task-cognition continuum, 196
Jobs: analysis of tasks and, 192, 198–
199fig, 522–523; function analysis of,
202t; satisfaction analysis of, 202t;
system context of, 187t, 189

Journal of Instructional Development (JID),
75

Journal of Nuclear Medicine Technology
website, 198

K
Kirkland v. Department of Correctional
Services, 523

``Kleenex testing,'' 457, 458
Knowledge: declarative, 14–17; prior, 284,
450–452; procedural, 14, 17–20; tacit,
406–410, 427–428; textualism of, 461.
See also Information

Knowledge construction learning, 331fig,
332

Knowledgemanagement (KM) systems, 718
Kodak, 64
KSAs (knowledge, skills, abilities):
criminal investigators, 248–249; learning
hierarchy for, 426; task analysis use of,
197; task commonalities of, 208–209. See
also Metaskills

L
Large sample size, 107
Learner-centered strategy, 303–304
Learning: active nature of all, 300–301;
cognitive perspective of, 9–13; cognitive
theory of multimedia, 305fig; definition
of, 304; development from novice to
expert, 417fig, 425–429fig; GEL (guided
experiential learning), 277–285; holistic
models of, 456–457; information
acquisition, 331fig; knowledge
construction, 331fig, 332; response
strengthening, 331fig, 332; studies on
simulation and games promoting, 403–
404. See also Development; E-learning

Learning & development (L666fig;
governance of, 666–667; managing
training delivery in, 668–677, 678e–679e;
overall structure or model of, 667fig. See
also Training organizations

Learning content management system
(LCMS), 712

Learning environments: active, 299–
300fig; characteristics of successful, 283–
284; compliance-driven, 706–707;
directive, 329–358; problem-based, 361–
389; receptive, 298–325, 329. See also
Training

Learning goal feedback, 345
Learning hierarchy, 426. See also Skill
hierarchy

Learning hierarchy technique, 203t
Learning management system (LMS):
course registration using the, 669;
expanding use of, 711–712; traditional
functions of, 711; training
communication through the, 669;
training delivery communication using,
677, 680–681

Learning objects, 81–82
Learning principles: allocation, 423;
cognitive processes, 420; directive
learning environment, 340–347;
duration and frequency of practice,
424–425; feedback, 420–421; guidance,
421–422; organizing practice,
423–424; receptive learning
environment, 308–324; sequence, 422–
423

Learning process: in directive
environment, 333–334; examining how
instructional methods affect, 267; impact
of media on, 264–266; in receptive
environment, 304–306
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Learning Research and Development
Center (LRDC), 60

Learning transfer: high engagement
instruction for notice to expert, 425–426;
maximizing directive learning
environment, 354–357

Legislation: Economic Opportunity Act
(1964), 59; Elementary and Secondary
Education Act (ESEA) [1965], 60, 69;
National Defense Education Act
(NDEA), 55–57, 73; Title XIII
(NDEA), 73

Linear sequencing, 338
List-expansion analysis, 201t
Listeners: active listening by, 642–646;
listening responsibilities of, 646e

Litton Industries, 59
Lockheed Martin, 408
Low engagement learning strategies, 299.
See also Receptive learning
environments

M
MAAD Micro Saint Sharp simulation, 217
Macrocontexts, 373
``The Mager Library'' series, 58–59
Man: A Course of Study (humanities
course), 70

Managing ID (instructional design):
communications planning, 611–614e;
human resources and procurement,
611; project environment and, 580–582;
project life cycle and, 589–594; project
planning tools for, 594–602e; quality
issues, 610–611; risk management
planning, 606–610; schedule
development, 602–606; training
organization context of, 658–659. See
also ID (instructional design); Training
organizations

Managing performance improvement
relationships: building the contractual
relationship, 626–628; consultant
contracting, 624–625; emotional side of,
633–646e; evaluating the project before
continuing, 628–633e; handling
resistance, 647–655; identifying
relationships, 617–624; maintaining,
655–657e

Managing the Training Function for
Bottom-Line Results (Barbazette), 691

Maslow's hierarchy of needs,
428–429

Materials. See Training materials

MATS (model aircrew training system),
401

Mayer's multimedia design principles,
273t–274t

Measurement: definition of, 700; of high
engagement strategies, 412–413; Silber
ID principle model on success, 49e–50e;
unobtrusive and obtrusive observation,
122. See also Tracking and reporting

Media: computer-based educational
games, 269–270; impact on learning
by, 264–266; impact on motivation,
267–270; instructional methods
versus, 303

Media selection: cognitive approach to,
285–290; outcomes of instruction
influenced by, 286t; procedure for
training delivery platform, 289t

Mediation process, 419–420
Mega Planning Model, 152–153
Memory: associations and hierarchy of,
12–13; long-term, 12–13; Semantic
Networks theory of, 218; short-term (or
working), 10–11; strength of, 12

Mental models: definition of, 16; explicit
and implicit instructional methods for
building, 332t–333; F-CBR (Facilitated
Case-Based Reasoning) using, 242–247;
F-CBR used for criminal investigation,
247–254; ID design principles forming,
32–33

Mental processes: ``black box'' metaphor
on, 272; cognitive load theory on, 272–
274

Merrill's five-star system: description and
principles of, 276; GEL using CTA
combined with, 278–283t; instructional
methods derived from, 276–277

Meta-analysis, 302
Metaskills: advanced training role in
cognitive ``whole,'' 409–410; cognitive
reality understanding of, 406; cognitive
task analysis of, 407–408; definition of,
406; training continuum to develop,
401fig. See also KSAs (knowledge, skills,
abilities)

Michigan State University, 66
Micro Saint Sharp simulation (MAAD), 217
Mindmapping, 218. See also Concept
mapping

Mirror-trusting practice, 495
Mission analysis: behavioral task analysis
use of, 197–198; collective/individual
tasks used in, 199fig
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Mission Essential Competencies
(Air Force Research Laboratory),
210–211

Mission matrix, 198–199fig
Mixed reality (MR), 397–398
MMORPGs (massively multiplayer games),
398

Modality principle: description of, 317;
rationale, evidence, and applications of,
317–319fig

Moderately structured problems, 19, 26t
Morton Thiokol, 59
Motivation: computer-based educational
games and, 269–270; definition of, 267–
268; examining impact of newer media
on, 268–269; GEL approach to, 284;
linking relevant outcomes to, 283. See
also Behavior

MTC (F-16 Mission Training Center), 408,
414–415t, 416

MTC Turkey Shoot (U.S. Air Force), 416
Multimedia design: cognitive load theory
and, 272–274; Mayer's principles of,
273t–274t

Multimedia principle: description of, 319–
320; rationale, evidence, and
applications of, 320–322fig; types of
graphics for learning, 321t

MVTA (Multimedia Video Task Analysis),
217

N
National Academy of Sciences, 301
National Audio-Visual Association
(NAVA), 56

National Collegiate Athletic Association
(NCAA), 481

National Defense Education Act (NDEA),
55–56, 73

National Guidelines for Educating
Emergency Medical Service (EMS)
Instructors (NHTSA), 469, 476, 479, 491

National Society for Programmed
Instruction (NSPI), 61, 65, 76

Naval Air Warfare Center Aircraft Division,
190

NAVEDTRA 131 nuclear submarine
program, 207, 216

Navy Occupational Task Analysis Program
(NOTAP), 192

Near transfer learning: directive learning
environment, 355; near versus far
transfer tasks for, 354; strategies for
directive, 355–357

Needs analysis checklist: for job aid, 173e–
176e; worked examples for job aid, 176e–
180e

Needs assessment. See Training needs
assessment

Network diagrams for scheduling, 602–606
90/90 criterion, 57–58
Nominal group technique, 137, 141t
Non-assertive behavior: responding to
others,' 653–654; your own, 651–652

Non-linear sequencing, 338
Nonverbal communication: active listening
element of, 642; attending element of,
642–643; messages of, 641–642;
proxemics element of, 641

Norm-referenced tests (NRTs): description
of, 512; determining length of, 528–531t;
face validity of, 515; item analysis of,
540–542; reporting scores of,
550–551

Normative feedback, 345
Northwestern University, 213
Note starters, 385
Novices: comparing behavior of experts
and, 495–497; novice-expert
developmental learning by, 417fig, 425–
429fig

NSPI Journal, 61

O
O*NET, 216
Oakleaf Elementary School, 60
Observation data: Behavioral Count
Observation Sheet, 121fig; collection and
analysis of, 117–121fig; description of,
116–117; factors for selecting, 140t;
training needs assessment, 168t;
unobtrusive and obtrusive measures of,
122

Observation Form, 119t
Obtrusive measures, 122
Occupational/job analysis. See Job-task
analysis

Online agent characters, 324
Open-ended questions: survey, 125e; test
items, 525

Operation charting, 202t
Operational sequence diagramming,
203t

Operator function modeling, 203t
``Opinionnaire'' surveys, 122
Oregon Department of Public Safety
Standards and Training (DPSST), 198

Oregon model of ISD, 72
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Organizational Elements Model (OEM),
152–153

Organizations: artifacts of, 168t;
centralized versus decentralized, 661–
662, 663t–664t; CLOs (chief learning
officers) of, 659, 660–661; compliance-
driven, 706–707; learning &
development (L&D), 665–679e. See also
Training organizations

P
Paradigm analysis, 202t
Parallel forms issue, 542–543
Paraphasing, 643
PARI technique: F-CBR complex decision
table using, 243fig–244; origins and
description of, 233–234t

Part-task learning: chaining behavioral
principle used in, 483; designing
training program for, 484–503; drills
for training recognition skills, 476;
sports expertise research on, 480t–
484fig; whole-task practice versus,
475–476, 492

Part-task psychomotor performance skills
program: design issues for truck driver
training, 495–503; issues for designing,
484–485; truck driver training program
scenario, 485–495

Passive rehearsal, 11
Passive-aggressive behavior: responding to
others,' 654–655; your own, 652

Perception: cognitive learning and, 10; ID
implications of cognitive, 10

Performance: assessing psychomotor
performance skills, 494–495;
brainstorming sales associate problem
with, 99t–100t; observation data on,
116–121fig

Performance & Instruction (NSPI), 61, 76
Performance analysis: case study on, 157–
159; data collection for, 98–139;
definitions related to, 145; deriving
solution system from the, 159–164;
determining purpose of, 97–98; methods
used for, 147–159; process and issues
related to, 145–147; simultaneous
training needs assessment and, 147. See
also Problems; Training needs
assessment

Performance Analysis Flowchart Model,
152

Performance analysis methods: BEM
(Behavioral Engineering Model), 150–

151, 250–251t; front-end analysis, 149–
150; issues to consider for using, 147–
149; Mega Planning Model, 152–153;
OEM (Organizational Elements Model),
152–153; Performance Analysis
Flowchart Model, 152; Rossett's Four
Opportunities Model, 153–157; SBM (Six
Boxes Model), 151–152

Performance data: deriving solution
system from the, 159–164; determining
amount of, 106–108; sources of, 109–
122

Performance data analysis: determining
purpose of, 97–98; determining
questions for, 98–99e; overview
of the process, 160–161; pilot
testing, validity, and reliability of,
108–109; solution system created
through, 162t–164

Performance data collection: diversity
issues in, 138–139; information sources
for, 101–104

Performance data collection methods:
perceptions and ratings of, 122–138;
selecting the right, 139–141t; types and
processes of, 104–106

Performance deficiency analysis, 202t
Performance improvement relationships:
building contractual for, 626–628;
consultant contracting for, 624–625;
emotional side of managing, 633–646e;
evaluating the project before
continuing, 628–633e; handling
resistance to improvement, 647–655;
identifying the, 617–624; types of
helping, 616–617

Performance measurement: of high
engagement strategies, 412–413; testing
form of, 512–551

Performance probe analysis, 202t
Performance skills: hierarchy of, 426;
training complex psychomotor,
468–504

Performance Specification Training Data
Products (DOD), 194

Performance test items: analysis of, 540–
542; classic types of, 525–526;
determining test length and number of,
527–531t; garbage in/garbage out
(GIGO) rule for, 542; matching jobs to,
527; newer computer-based, 526;
reliability of cognitive, 547–548; role of
objectives in writing, 524; six most
common types of, 526–527
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Performance test reliability: calculating
inter-rater, 550; establishing, 548–550;
establishing cognitive items, 547–548

Performance test scores: reporting CRT
versus NRT, 550–551; reporting to
managers, 551; setting cut-off, 543–547

Performance test validity: content
objectives, 524–531t; establishing items/
rating instruments, 534–535, 548

Performance tests: conducting initial test
pilot for, 536–539; creating parallel forms
in, 542–543; criterion-references tests
(CRTs) for, 512, 516–521e; honesty and
integrity of, 539–540; job content
analysis for, 522–523; norm-referenced
tests (NRTs) for, 512, 515; performing
item analysis of, 540–542; planning
documentation for, 522; product versus
process in, 532; test development
documentation, 522; types of rating
scales for, 532–534; virtual classroom
(VC) platform, 714–715. See also
Certification processes; Evaluation

Performer/learner analysis, 167, 169t
Personal space distance, 641
Personal SWOT Analysis, 617, 625, 657e
Personalization principle: description of,
322–323; rationale, evidence,
applications of, 323–324

Phi Delta Kappan (journal), 71
Picture technique, 203t
Pilot tests: extant data collection and
analysis, 113; of performance tests, 536–
539; reasons for conducting, 108; video
game-based learning feedback using,
457–458

Pilot training development, 428–429fig
Pitch recognition training, 483–484fig
Planning an instructional sequence
(Popham & Baker), 77

Podcasts, 717
POST (California Commission on Peace
Officer Standards and Training), 247,
250, 252, 254

Practice: design guidelines for concept,
348; design guidelines for task, 348–349;
directive learning environment laws on,
340–347; duration and frequency of,
424–425; formats versus functionality of,
347t–349; gradual transition from
worked examples to, 351–352fig;
learning principles on organizing, 423–
424; mirror-trusting, 495; part-task
versus whole-task, 475–476;

psychomotor performance skills, 471–
473, 478, 492–493; spaced, 494; video
game-based learning through, 452–453;
whole-task, 469. See also Worked
examples

Pre-test assessment. See Training needs
assessment

Predictive validity, 516
Preparing Objectives for Programmed
Instruction (Mager), 58

Prerequisite sequencing, 337–338
Pretraining principle: description of, 316;
rationale, evidence, and applications of,
316–317

Principle-based ID model: arguments for
using, 24; assumption about design
thinking process in, 28–29, 31; principles
and heuristics forming mental model
used in, 32–33; problem-solving process
of, 26t–28; Silber version of, 33e–50e;
summary of design problems, solutions,
process using, 30t–31t

Principles: definition of, 16; ID application
of twelve interpretive, 20–22

Prior knowledge: GEL use of, 284;
video game-based learning and,
450–452

Problem analysis, 202t
Problem solving: analogical comparison
for, 376–378fig, 388fig; argumentation
for, 382–387, 389fig; case-based, 367–
375t; causal reasoning, 378–382;
grouped by similarity of solutions, 209;
ill-structured, 19–20; moderately
structured, 19; well-structured, 17–19.
See also Solution systems

``Problem spaces,'' 27
Problem-based learning environments:
cognitive skills of problem solving,
375–387; problem-based activities
for, 367–375t; problem-specific
models of problem solving,
362–367

Problem-driven game activity,
447–450

Problem-specificmodels: issues to consider
for, 362–364; phase models, 362;
troubleshooting, 364–367

Problems: analogical comparison of, 376–
378fig, 388fig; case-based, 367–375t;
causal analysis of, 171–172t;
characteristics of, 18t, 26t; complexity of,
362; differing elements in three classes
of, 18t; domain specificity of, 363;
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dynamicity of, 363; expert problem
representation of, 496; history and
physical exam as, 388fig; ill-structured,
19–20, 26t, 362; moderately structured,
19, 26t; training needs assessment of,
145, 147, 164–172t; varying context
of, 363–364; well-structured, 17–19,
26t. See also Performance
analysis

Procedural knowledge: comparing
declarative and, 14; ill-structured
problem solving using, 19–20;
moderately structured problem solving
using, 19; types of, 17; well-structured
problem solving using, 17–19

Process charting, 202t
Process Consultation Revisited (Schein),
620

Process Consultation (Schein), 620
Procter & Gamble (P&G), 645
``Programmed Instruction as a Systems
Approach to Education'' (Corrigan), 65

Programmed instruction (PI): design
methodology developed for, 57–59;
professional associations supporting,
60–61; teaching machines and, 56–57;
``technology of teaching'' application of,
57

Project charter, 593–594e
Project life cycle: defining initial project
space, 591t; portrayed as axle, 582–
583fig; progression from problem to,
590; project charter, 593–594e; study
period of, 589, 590; Triple Constraints of,
590–593; user needs and requirements,
593

Project management: communication
planning, 611–614e; elements depicted
as a wheel, 584fig; environment of, 580–
582; human resources/procurement,
611; lessons learned from, 614e;
planning tools for, 594–602e; quality,
610–611; risk planning, 606–610;
schedule development for, 602–606;
technical development tactics by, 586fig;
ten elements of, 584e; traditional
``waterfall'' model of, 585–586; in
training organizations, 582–589; wheel-
and-axle model of, 585fig

Project PLAN (Westinghouse), 60
Project planning tools: function and use of,
594–595; Kanban Task Management,
601e–602e; Statement of Work, 595;
Task Information Sheet, 600–601fig;

Work Breakdown Structure (WBS), 595–
600e

Project scheduling: backward pass for,
604–605fig; critical path and float,
605fig–606; forward pass for, 604fig;
Gantt charts for, 606fig; network
diagrams for, 602–606

Projects: agile development/iterative
development and, 585–589, 609–610;
five essentials for every, 583e; lessons
learned to improve future, 614e; life
cycle of, 582–853fig, 589–591t; quality
of, 610–611; scheduling, 602–606; tools
for planning, 594–602e

Proxemics, 641
Psychomotor performance skills:
assessment of, 494–495; examining part-
task training for, 468–469; open versus
closed, 480t–482; practicing, 471–473,
478, 492–493; production and
recognition types of, 468; whole-task
practice of, 469, 492

Psychomotor performance skills training:
designing part-task program for, 484–
503; feedback component of, 474–475,
478, 493; guidelines for, 476–479;
practice component of, 471–473, 478,
492–493; principles of, 470–476; of
recognition component of skills, 482–
484fig; self-coaching approach to, 475–
476; sports expertise research on, 480–
482

Q
Qualitative data, 113
Quality of project, 610–611
Quantitative data, extant, 113
Questionnaires. See Surveys/
questionnaires

Questions: closed-ended, 124e–125e, 525,
643–644; open-ended, 125e, 525

R
RAD (rapid application development),
235–239

Random samples, 107
Rating instruments: creating performance
test, 531–534; description and functions
of, 531–532; product versus process in
performance tests, 532; rating scales in
performance tests, 534–535

Rating scales: behaviorally anchored,
533fig; checklist, 533–534; types listed,
532–533
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Receptive learning environments: active
learning environments versus, 299–
300fig; coherence principle applied to,
308–310; description of, 298, 299–301,
329; evidence-based practice, and, 301–
302; fostering generative processing in,
319; how instruction works in, 306–307;
how learning works in, 304–306;
instructional media versus instructional
methods, 303; learner-centered versus
technology-centered approaches, 303–
304; managing essential processing in,
314; modality principle applied to,
317–319fig; multimedial principle
applied to, 319–322; personalization
principle applied to, 322–324;
pretraining principle applied to,
316–317; reducing extraneous
processing in, 307; redundancy principle
applied to, 311–313; segmenting
principle applied to,
314–316; signaling principle applied
to, 310–311; spatial contiguity
principle applied to, 313–314. See also
Low engagement learning strategies

Recognition skills: expert problem
representation, 496; psychomotor
performance skills training for, 497–503;
recognition-primed decision-making
(RPD), 496

Red Flag (simulation), 404–405
Redundancy principle: description of, 311;
rationale, evidence, and applications of,
311–313

``Referenceware,'' 718
Reflecting (active listening), 644–646
Rehearsal (memory), 11
Relationship identification: intent
component of, 617–618; purpose of
relationship, 618–619; of type of
relationship to have with clients, 620–
624e; with whom to have relationships,
619–620

Relationship management: building the
contractual relationship, 626–628;
contracting the relationship, 624–625;
emotional side of, 633–646e; evaluating
project before continuing, 628–633e;
handling resistance, 647–655;
identifying the relationships, 617–624e;
maintaining relationships, 655–657e

Reliability: definition of, 109, 513;
equivalence, 514; inter-rater, 514, 550;
performance test, 547–550; test-retest, 514

Residual risk, 609
Resistance. See Client resistance
management

Response strengthening learning, 331fig,
332

Restating speaker message, 643
Rhetorical argumentation, 383–384
Risk: of contractual relationship, 632–633;
filtering technique for establishing
priority of, 608e–609e; identification and
analysis of, 607, 608e; options for
response to, 610t; residual and
secondary, 609; risk ranking table,
609fig

Risk assessment, 202t
Risk management planning: issue to
consider for, 606–607; risk identification
and analysis, 607, 608e–609e; risk
response planning, 607, 609–610t

Rocky Mountain Area Project, 61
Root Learning, 438t, 440–442fig, 447, 454,
456–457, 462

Rossett's Four Opportunities Model,
153–157

Rote procedure, 17
Routine automotive maintenance task
template, 204t

Rule-example-practice-or-tell-show-do
learning environments, 330. See also
Directive learning environments

S
Sampling: determining size of, 107–108;
different approaches to, 107; pilot test,
536–537

San Francisco State College, 66
Second Life, 398
Secondary risk, 609
Security of venue, 691
Segmenting principle: description of, 314–
315; directive learning environment,
336–339; receptive learning
environment, 315–316

Self-coaching, 475–476
Self-focused feedback, 345
Semantic Networks theory of memory, 218
Sensory stores: cognitive learning and, 10;
ID implications of, 10; information
passed to memory from, 11

Sequencing principle: directive learning
environment, 337–339; high
engagement instruction and, 422–423;
linear versus non-linear, 338;
prerequisite, 337–338
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Serious games: description of, 397;
interdisciplinary design teams for
creating, 459; new business models and
development of, 458. See also Video
game-based learning

Setting analysis, 168, 170t
The 7 Habits of Highly Effective People
(Covey), 661

Shipping training materials, 698–699
Short-term (or working) memory: ID
implications for, 11; storing information
in, 10–11

Signaling principle: description of, 310;
rational, evidence, and applications of,
310–311

Silber ID principlemodel: analysis approach
used in, 35e–38e; general ID guidelines of,
35e; implementation of, 47e–49e; lesson
design of, 38e–47e; measuring success
using evaluation, 49e–50e; underlying
philosophy of, 33e–35e

Simulations: augmented reality (AR) or
mixed reality (MR), 397–398;
authenticity and gaminess elements of,
398–399fig; Cognitive reality approach to
designing, 405–406; command value of
virtual training using, 416; Early
Weapon System Trainer (WST), 402–
403, 408–409; F-16 Mission Training
Center (MTC) training using, 408, 414–
415t, 416; as high engagement strategy,
395–396; learning advantages of using,
396–397; MTC Turkey Shoot (U.S. Air
Force), 416; psychomotor performance
skills training using Internet video, 497–
498; Red Flag, 404–405; Second Life
virtual world, 398; serious games as form
of, 397; studies on evolution of training
using, 402–403; studies on learning
principles on using, 403–404; studies on
training to proficiency in, 401–402;
video-simulation training using, 484fig;
virtual and constructive, 397. See also
High engagement strategies

Situated learning theory, 373
Situation awareness, 497
Six Boxes Model (SMB), 150, 151–152
SKAs. See KSAs (knowledge, skills,
abilities)

Skill hierarchy, 426. See also Learning
hierarchy

Small sample size, 107–108
Snowball sampling, 107
Social distance, 641

Solution systems: cost/benefit analysis for
recommended, 172–176e; description of
situations and solutions, 163t; needs
analysis checklist for job aid, 173e–176e;
performance analysis to create, 162–163;
problem solving grouped by similarity of,
209; summary of drivers and solutions in,
162t; training needs assessment to create,
171–180e; training solutions through,
163–164; worked examples of needs
analysis checklist for job aid, 176e–180e.
See also Problem solving

Southwest Educational Development Lab,
69

Southwest Regional Laboratory for
Educational Research and Development,
69

Spaced practice, 494
Spatial contiguity principle: description of,
313; rationale, evidence, and
applications of, 313–314

Speakers: active listening role of, 642–646;
listening responsibilities of, 646e

Sports expertise research: early approaches
taken for, 480–482; open versus closed
psychomotor performance skills, 480t;
on training recognition component of
psychomotor skills, 482–484fig; on
video-simulation method, 481

Sputnik (1957), 55
Standards for Educational and
Psychological Testing (AERA), 523

Statement of Work, 595
Stimulus-response charting, 203t
Storing training materials, 698
STORM-LK concept map, 232fig
Stratified sampling, 107
Strength (memory), 12
Structured interviews, 135
Student-constructed cases, 374
Subject matter experts (SMEs): behavioral
task analysis traditional use by, 278;
content validation by, 534; CTA
approach to instruction by, 278–283t;
``off-book'' behavior of, 495–497;
recognition-primed decision-making
(RPD) by, 496. See also Expertise

Summative evaluation: case study of, 568–
569; cooking metaphor for, 555;
description of, 563–564; exemplary
approaches to, 565–566; key features
of, 556t; major steps in, 567e; methods
for, 564–565; processes used for,
566–568
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Surgical education training studies, 403
Survey questions: closed-form, 124e–125e;
open form, 125e; tips for designing,
126e–130

Surveys/questionnaires: advantages,
disadvantages, and process of, 123–124;
analysis and interpreting data from,
130fig–132; diversity issues in, 138–139;
e-mail and web, 132–133t; factors for
selecting, 140t; tips on writing, 124e–
130; training needs assessment, 168t;
types and descriptions of, 122–123

Synchronous feedback, 288
Syracuse University, 66, 67–68
Systematic Instruction (Popham&Baker),77
Systems: generic task domain in, 188fig–
189; job in context of, 187t, 189; mission
of, 187t, 189; purpose of, 187t, 189; task
analysis context of, 187t; task analysis
questions relevant to life cycle of, 185–
186t; task environment of, 190; tasks in
context of, 187t, 190

Systems analysis, 62
The systems approach, 62
Systems approach: audiovisual field
applications of, 64–65; business and
industry applications of, 63–64;
comparing the systems approach to, 62;
facsimile of Barson model of, 67fig, 71;
higher education applications of, 65–68;
used in the military, 62–63; military ISD
model at Florida State, 63; regional R&D
laboratories using the, 69

``The Systems Approach in Elementary and
Secondary Education'' (Barson), 71

``The Systems Approach in Higher
Education'' (Barson), 71

``The Systems Approach to Programming''
(Kaufman), 65

Systems Engineering of Training (U.S.
Army), 63

T
Tacit knowledge: advanced training role in
cognitive ``whole,'' 409–410; analysis of,
427–428; cognitive reality understanding
of, 406; cognitive task analysis of, 407–
408; high engagement instructional
design component of, 407. See also
Expertise

Targeted feedback: GEL approach to, 284;
instruction guidelines for, 283

Task analysis: Applied Cognitive Task
Analysis (ACTA) technique for, 242–

243; complexity of, 184–185; description
and function of, 184; FAA Human
Factors Workbench tools supporting,
185; job-task-cognition continuum of,
196; training needs assessment, 170t–
171. See also Behavioral task analysis;
Cognitive task analysis (CTA)

Task environment, 190
Task Information Sheet, 600–601fig
Task listing, 122
Task-centered principle, 410
Task-focused feedback, 345
Task-matrix analysis, 201t
TaskArchitect, 217–218
Tasks: description of behavioral, 205–209;
near versus far transfer, 354–355;
routine automotive maintenance task
template, 204t; system context of, 187t,
190

Teaching Machine Group, 61
Teaching Research (Oregon), 72
Team style seating, 687t, 689fig, 690
``Technology of teaching,'' 57
Technology-based learning methods: ERP
(enterprise resource systems), 709–711;
history of, 708–709fig; LCMS (learning
content management system), 712;
learner-centered versus, 303–304; LMS
(learning management system) role in,
669, 677, 680–681, 711–712; VC (virtual
classroom) platform, 712–717; wikis,
blogs, podcasts, and other forms of, 717–
718

Telephone interviews, 133–138, 140t
Telling Ain't Training (Stolovitch &
Keeps), 274

Templates: standard training operating
procedure, 678e; training on-site
emergency guidelines, 675e–676e

Test theory, 512–513
Test-retest reliability, 514
Tests: CRTs (criterion-references tests),
512–521e, 528–531t, 540–542; NRTs
(norm-referenced tests), 512, 515, 528–
531t, 540–542, 550–551; pilot, 108, 113,
457–458, 536–539

Textualism, 461
Theatre classroom seating, 687t, 690
``Theory into practice: How do we link?''
(Bednar, Cunningham, Diffy, and Perr),
80

Time line analysis, 203t
Time studies, 120
Title XIII (NDEA), 73
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Total training approach: description of,
400; MATS (model aircrew training
system) use of, 401

Toward a Theory of Instruction (Bruner),
69

Tracking and reporting: approach to
tracking attendance, 705t–706t; CRT
versus NRT scores, 550–551;
organizational reasons for, 700, 704. See
also Measurement

Training: budget available for, 662, 665;
complex psychomotor performance
skills, 468–504; managing delivery of,
668–677; managing high engagement
strategic, 413; managing materials used
during, 694–700; metaskills
development through continuum of,
401fig; performance analysis creating
solutions for, 162t–164; policies on, 681–
682, 683e, 684e; tracking and reporting,
700–706; venues for, 682–692. See also
ID (instructional design); Instruction;
Learning environments

Training & Development (ASTD), 76
Training classrooms: configurations for,
686, 687t–690; meeting space
concessions, 687t; virtual classroom
(VC) platform, 712–717

Training delivery: activities related to, 668–
677, 678e–679e; communications related
to, 677, 680e–681; process
flow of, 680e; through technology,
708–718

Training delivery activities: delivery phase,
672–674, 677; example of service-level
agreement, 679e; on-site emergency
guidelines template, 675e–676e; pre-
delivery phase, 668–669, 672; sample
logistics document for instructor-led
course, 670e–671e; standard operating
procedure template for, 678e; summary
of, 677

Training effectiveness studies: description
of, 400–401; on evolution of simulation
training, 402–403; on principles for
promoting learning, 403–404; on
surgical education, 403; on techniques of
instruction, 402; on training to
proficiency in simulation, 401–402

Training magazine, 79
Training materials: best practices for
managing, 699–700; electronic, 696–697;
``going green'' with, 700; hard-copy,
697–698; request for return of, 701e–

703e; shipping, 698–699;
storage of, 698; types of, 694,
695t–696t

Training needs assessment: clarifying
perceptions of need, 166–167; cost/
benefit analysis for solutions, 172–180;
data analysis of, 172–180e; data
collection for, 164–172t; definitions
related to, 145; description of problem,
164, 166; determining causes, solutions,
recommendations, 171–180e; needs
analysis checklist, 173e–180e; plan
dimensions and sources for, 164, 165t;
simultaneous performance analysis and,
147; for truck driving training, 490. See
also Performance analysis

Training organizations: budgeting issues
of, 662, 665; centralized versus
decentralized, 661–662, 663t–664t;
compliance-driven environments of,
706–707; enterprise learning
technologies and systems components
at, 709–718; examining ID management
in context of, 658–659; instructors and
instructor care at, 692–694; learning
delivery through technology at, 708–
709fig; management of training
materials at, 694–700, 701e–703e;
managing training delivery in, 668–677;
organizational structure of, 660–662;
project management in, 582–589;
tracking and reporting learning
activities at, 700, 704–706t; training
delivery communications in, 667, 680–
681; training policies of, 681–682;
training venues used by, 682–692. See
also Learning & Development (L
Managing ID (instructional design);
Organizations

Training policies: on business casual attire,
683e; example of learning and, 684e;
overview of, 681–682

Training Resources (Far West Laboratory),
69

Training task list (TTL), 411–412
Training venues: classroom configurations,
686–690; description of ideal, 682; global
considerations for, 691–692; ``green,''
691–692; impact of facilities on training
event, 690–691; negotiations related to,
686; planning considerations for, 685t–
686; post-venue selection, 690; security
of, 691; types of, 683–685

Triple Constraints, 590–593
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Troubleshooting: common exemplars of,
366–367; description of, 364; learning
environments to teach, 364–366

2002 National Guidelines for Educating
Emergency Medical Service (EMS)
Instructors (NHTSA), 469, 476, 479, 491

U
The Uniform Guidelines on Employee
Selection Procedures, 522, 523

Universal Joint Task List, 197
University Consortium for Instructional
Design and Technology (UCIDT), 73

University of Central Florida, 498
University of Colorado, 66
University of Pittsburgh, 60
University of Southern California (USC),
55, 65

Unobtrusive measures, 122
Unstructured interviews, 135
U.S. Air Force: behavioral task analysis
procedures used by, 224–226t;
Comprehensive Occupational Data
Analysis Program (CODAP), 192;
evolution of simulation training by the,
402–403; foundations of learning used
by the, 417fig–418; job-task analysis
process used by, 198–199fig; Mission
Essential Competencies, 210–211; MTC
(F-16 Mission Training Center) services
to the, 408, 414–415t, 416; MTC Turkey
Shoot held by, 416; 90/90 criterion of
the, 57–58; PARI technique created by,
233–234t; PI applications by, 61; pilot
training development and progression,
428–429fig; systems approach to training
by the, 63; ``William Tell'' competition
held by, 416; WST (Early Weapon
System Trainer), 402–403, 408–409

U.S. Army: ASAT (Automated Systems
Approach to Training), 216; behavioral
task analysis procedures used by, 224–
225t; job-task analysis process used by,
198–199fig; systems approach to training
by the, 63; Systems Engineering of
Training of the, 63

U.S. Army Research Laboratory, 217
U.S. Coast Guard, 226t
U.S. Department of Defense (DOD):
behavioral task analysis procedures
used by, 224–226t; Interservice
Procedures for Instructional Systems
Development (IPISD), 63; ISD
guidance documents used by, 192–

193; job-task analysis process used by,
198–199fig; systems approach used by,
63; Universal Joint Task List used by,
197

U.S. Department of Labor, 216
U.S. International University, 73
U.S. Navy: behavioral task analysis
procedures used by, 224–225t; job-task
analysis process used by, 198–199fig;
Naval Air Warfare Center Aircraft
Division, 190; NAVEDTRA 131 nuclear
submarine program, 207, 216; Navy
Occupational Task Analysis Program
(NOTAP), 192

V
Validity: concurrent, 516; content, 515,
534–535; definition of, 109, 514; face,
515; performance test, 524–531t, 534–
535, 548; predictive, 516; test item/
rating instrument, 534–535; test
objectives, 524–531t

Variable practice: GEL approach to, 284;
instruction guidelines for, 283

Vee diagram argumentation, 385–386fig
Venues. See Training venues
Verbal communication, 640–641
Verbal information, 12
Video game-based learning: comparative
case study of, 438t–446; e-learning basis
of, 435–436; using early user feedback,
457–458; embracing ideology
component of, 454–455; eye candy role
in, 461–462; future digital direction of,
460–463; holistic models of, 456–457;
intellectual and emotional engagement
of, 446–450; new business models and
impact on, 458; new paradigm and
growth of, 436–437; preexisting
knowledge and belief elements of, 450–
460; role of interdisciplinary design
teams for, 459. See also Games; Serious
games

Video game-based learning case study:
Breakaway Games, 438t, 440; data
analysis during, 439; findings of the,
444–446; limitations of, 439–440;
preliminary review of, 438t–439; Root
Learning, 438t, 440–442fig, 447, 454,
456–457, 462; YaYa Media, 438t,
443fig–444fig, 447,
453–454

Video-simulation training, 484fig
Videoconference interviews, 133–138
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Virtual classroom (VC) platform:
assessment and testing done in, 714–
715; database and reporting servers for,
715, 717; description of, 712–714; end-
of-program evaluation, 715, 716t

Visual information, 12
Vocational-Technical Education
Consortium of States (VTECS), 192

W
Walk and talk analysis, 202t
``War on Poverty,'' 59
Web surveys, 132–133t
Well-structured problems, 17–19, 26t
Westinghouse, 59
Westinghouse Learning Corporation, 60
What Works Series, 665
Whole-task learning, 475–476, 492
Wikis, 717, 718
``William Tell'' competition (U.S. Air
Force), 416

Work Breakdown Structure (WBS),
595–600e

Work products analysis, 114–116
Worked examples: description of,
349–351; encouraging self-explanations
of, 352–353; gradual transition to
practice from, 351–352fig;
learning benefits of, 351;
summary of how to exploit, 354.
See also Practice

Working (or short-term) memory: ID
implications for, 11; storing information
in, 10–11

Workplace Learning and Performance
(WLP) Scoreboard, 665

WST (Early Weapon System Trainer),
402–403, 408–409

Y
YaYa Media, 438t, 443fig–444fig, 447,
453–454
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