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I N D E X

A
Abstract concepts, 83
Action tables

combining decision tables and, 66, 67fi g
teaching procedures using, 62–65

Affective learning outcome, 48, 49
AIDS lesson, 197fi g
Analogies

principle-based task far-transfer training 
using, 161

teaching concepts using, 89–90
Anecdotes, 39–40
Application levels

learning concepts at the, 84fi g–85
learning principle-based tasks at, 156–157
learning procedures at the, 61
writing concept learning objectives at, 85–86
writing far-transfer learning objectives at, 

157–158
writing procedure learning objects at, 61

Application sharing, 68, 70fi g
Assessment

performance, 13–14
of training instruction, 16–17
training needs, 14–15
See also Evaluation

Associative facts
cueing reader with unique labels, 114
using statements to teach, 114, 115fi g

Asynchronous E-learning training
communication guidelines for, 47
description of, 26, 27fi g, 68
estimate of lesson completion time for, 37
lesson preceding instructor-led class, 72fi g
self-study approach to, 52
teaching computer procedures in, 70–71fi g
teaching concepts in, 95fi g–97fi g
See also E-learning training

Audio
as communication mode for training, 39
e-learning design using, 218–219
procedure e-learning training and use of, 69
screen with text converted to, 215fi g
See also Text

Azevedo, R., 156

B
Bank Loan lesson, 170fi g, 174, 223fi g
Begin with the job rule, 185–186
Bioworld lesson, 170–171fi g, 174
Bloom’s taxonomy, 48–49

Business goals
operational alignment of learning with, 9
technical training focus on, 10
See also Learning objectives

C
Call transfers lesson

asynchronous demonstration of, 71fi g
menu for e-lesson, 71fi g

Checklists
Computer Performance Test, 77fi g
Evaluation of Virtual Classroom Interactivity, 177fi g

Clark, R. C., 16, 25, 65, 94, 112, 149, 216
Classroom training

action tables used in, 62–65, 66
asynchronous lesson to precede instructor-led, 72fi g
convergence of e-learning and, 210fi g
decision tables used in, 62, 65fi g–66fi g
designing concept practice for, 98–99fi g
designing procedure practice for, 73fi g–74
e-learning versus, 212–213, 212fi g
facts training in the, 111–114
note-taking and learning during, 40–41
percentage of training delivered in, 26fi g
teaching concepts in the, 90–95
teaching far-transfer tasks in the, 162fi g–166fi g
teaching procedures in the classroom, 62–68
See also Delivery media

Cognitive learning outcome, 48, 49
Common-skills-fi rst principle, 196–197fi g
Communication

guidelines for asynchronous e-learning, 47
guidelines for instructor-led training, 40–47
training and modes of, 38–40

Completion examples, 167–168, 169fi g
Computer Performance Test Checklist, 77fi g
Computer procedure instruction, 70fi g–71fi g
Computer simulations

Bank Loan lesson use of, 170fi g, 223fi g
Bioworld lesson use of, 170–171fi g
e-learning lesson design using, 222–224
practice of principle-based tasks using, 174–175

Concept displays
asynchronous e-learning, 95fi g–97fi g
Defects vs. Defectives lesson, 94 fi g
Nerd lesson, 92fi g
toothbrush lesson, 91fi g

Concept instruction
analogies used for, 89–90
classroom training for, 90–95
counter-examples used for, 88–89
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Concept instruction (continued )
defi nition of concept during, 86–87
e-learning training for, 95fi g–97fi g
examples used for, 87fi g–88
practice methods for, 97–101
practice methods used in, 97–101fi g

Concept practice methods
designing classroom, 98–99fi g
designing e-learning, 99–101fi g
issues related to, 97–98
practicing facts along with, 118–119fi g, 120fi g

Concepts
comparing facts with, 106fi g
concrete and abstract types of, 83
Content-Performance Matrix on, 80fi g
description of, 20, 21fi g, 82fi g–83
discriminations to identify, 192
evaluating learning of, 101–102fi g
identifying technical, 83
instructional methods for training, 86–97fi g
introduction to supporting knowledge and, 78–79
memory storage of facts versus, 109fi g
practice methods for teaching, 97–101fi g
writing learning objectives for, 85–86

Concrete concepts, 83
Concrete facts

using diagrams for teaching, 111–113fi g
using tables/lists for data and, 113fi g–114

the Conditions of Learning and Theory of Instruction 
(Gagne), 49

Content
defi nition of, 20, 183–184
fi ve types of, 20–21fi g
instructional methods matched to types of, 52
lesson introduction and overview of, 36
mapping, 44–45
practicing facts when practicing related, 118–119fi g, 120fi g
See also Organizing training; Principles

Content-Performance Matrix
on concepts, 80fi g
on facts, 104fi g
overview of, 48, 49–51, 50fi g
on principles, 144fi g
on procedures, 58fi g
training development using, 51–52

Coscarelli, W., 77, 78, 102
Course structure

defi ning content step of, 20, 183–184
design documents for, 208
job analysis for designing, 186–194fi g
organizing instructive lessons as part of, 201–204
outlines for, 16, 185fi g, 195–198fi g, 202fi g
sample, 200–201fi g
three organizational frameworks for, 198–200
See also Structured lesson design

Credit analysis training, 14–15
Criterion-Referenced Test Development (Shrock and 

Coscarelli), 102
Critical incident technique, 154
Customer services, 14

D
Decision procedures, 60–61
Decision tables

combining action tables and, 66, 67fi g
teaching procedures using, 62, 65fi g–66fi g

Defects vs. Defectives lesson

classroom practice for, 99fi g
teaching related concepts together, 94fi g

Delivery media
available options for, 24
communication modes used with, 38–40
how to make decisions about, 25fi g
percentages used in organizational training, 213fi g
See also Classroom training; E-learning training

Demonstrations
of call transfer procedure, 71fi g
designing procedure, 67–68

Design documents, 208
Developing instructional materials, 17
Diagrams

examples of, 112fi g, 113fi g
teaching concrete facts using, 111–113fi g

Digital interactions
1: build in frequent interactions for, 219
2: vary response options, 220fi g
3: provide explanatory feedback, 220–221fi g

Drill and practice exercises, 120
Drucker, P. F., 146

E
e-Learning and the Science of Instruction 

(Clark and Mayer), 225
E-learning lesson design

audio and text used in, 218–219
digital interactions used in, 219–222
engaging learners through screens, 214fi g–215fi g
four Cs (Clean, Consistent, Clear, and Controlled) 

of, 216–217
introduction to, 208–209
online games used for learning in, 224–225
simulations and games as part of, 222–224
special issues for, 226
using visuals for learning, 215–216fi g

E-learning training
application sharing in, 68, 70fi g
classroom versus, 212–213
completion examples used in, 167–168, 169fi g
convergence of classroom training and, 210fi g, 212fi g
designing concept practice for, 99–101fi g
designing procedure practice for, 74fi g
digital interactions in, 219–222
faded worked examples used in, 167fi g–168
structured lesson design for workbooks versus, 38
teaching concepts in, 95fi g–97fi g
teaching far-transfer tasks in, 167fi g–172
teaching procedures in, 68–69, 70fi g–72fi g
training facts in, 114–116
See also Asynchronous E-learning training; Delivery 

media; Synchronous e-learning (virtual classroom)
Educational taxonomies

Bloom’s taxonomy, 48–49
Content-Performance Matrix as, 48, 49–51, 50fi g, 58fi g
Gagne’s conditions of learning as, 49
technology and, 48

EPSS (electronic performance support systems), 75, 176
Evaluation

of concept learning, 101–102fi g
ISD process stages aligned to, 18–19
of learning of facts, 121–122
of learning principle-based tasks, 176–178
of procedure learning, 76–78
of virtual classroom interactivity, 177fi g
See also Assessment
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Evaluation of Virtual Classroom Interactivity 
Checklist, 177fi g

Excel lesson
concept display for, 95fi g
concept practice for, 100fi g, 102fi g
demonstrating using application sharing, 70fi g
inductive technique used to teach facts in, 117fi g

F
Facts

comparing concepts with, 106fi g
Content-Performance Matrix on, 104fi g
described, 20, 21fi g
evaluating learning of, 121–122
introduction to teaching, 102–103
learning at the remember level, 108–109
memory storage of concepts versus, 109fi g
three types of, 106–107

Facts practice methods
drill and practice approach to, 120
providing mnemonic support aids, 121
using reference-based training model, 119
when practicing related content, 118–119fi g, 120fi g

Facts training
in the classroom, 111–114
in e-learning, 114–116
using inductive learning to engage learners with, 

116–118
issues of, 111
practice methods for, 118–121
reference-based, 116

Factual information
classroom teaching of, 111–114
described, 106
e-learning used to teach, 114–116
identifying job tasks, 107–108
as supporting knowledge, 192
writing learning objectives for, 110

Faded worked examples, 167fi g–168
Far-transfer practice methods

using blended, 175–176
designing classroom, 172–174
designing computer simulations as, 170–171fi g, 

174–175
project assignments to promote transfer, 174

Far-transfer training
described, 146–147fi g
distinguishing between near and, 147fi g, 148–149
guidelines for, 149–150fi g
identifying valid guidelines for, 150–156fi g
performance support for, 176
principle-based tasks learning objectives for, 157–158
principle-based tasks training using, 158–176
See also Instructional methods

Far-transfer training guidelines
using best practices to write, 151fi g, 152–156fi g
creating, 149–150fi g
critical incident technique using stories for, 154
drawing on external research to write, 151fi g–152
identifying valid, 150–156
structured observation used to write, 153–154
worked-problem technique used for, 154–156fi g

Feedback
examples of intrinsic and instructional, 221fi g
providing explanatory, 220–222

Fleiszer, D. M., 156
Four Cs, 216–217fi g

G
Gagne, R., 49
Gagne’s conditions of learning, 49
Games

e-learning lesson design using, 222–224
learning using online, 224–225

Gentner, D., 166
Gordon, J., 19
Gott, S. P., 175
Graphics for Learning (Clark and Lyons), 216
Guided discovery instruction, 172

H
“Hard skills,” 10–11
Hiring interview lesson

classroom practice for, 99fi g
concept topic from, 93fi g
introduction section from, 206fi g
practice exercise for, 173fi g
sample outline for, 202fi g–203fi g
sample principle topic from, 162fi g–163fi g
task analysis worksheets for, 191fi g, 194fi g
See also Lessons

Horn, R. E., 44, 114

I
Implementing instructional program, 18
Inductive methods

common features of online environments using, 
171–172

used for e-learning, 169–172
to engage learners with facts, 116–118

Industry Report (2006), 6, 146
Information Mapping seminars, 44
Instruction ingredients

1: content, 20–21fi g
2: learning outcomes, 21–23
3: instructional methods, 23fi g–24
4: delivery media, 24, 25fi g

Instructional media
using blends of, 25–26
defi ning your media blend for, 28
delivery used for, 24, 25fi g
how to decide on the best, 24–25
synchronous vs. asynchronous e-learning, 

26fi g–28
Instructional methods

description of, 23
guided discovery, 172
inductive, 116–118, 169–172
matched to content types, 52
near-transfer training, 146–147fi g, 148–149
for teaching procedures, 59–79
two major types of, 23fi g–24
See also Far-transfer training; Technical training

Instructional technology, 11–12
Instructive lessons

organization of, 201, 203–204
sample outline of, 202fi g–203fi g

Instructor-led training. See Classroom training
Introduction (lesson), 35–37, 205–207
ISD (Instructional Systems Design)

defi ned through four main training ingredients, 5
exploring supposed “death” of, 19
illustrated process of, 4fi g, 13fi g
overview of, 12–19
as training solution, 28–29
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ISD (Instructional Systems Design) stages
assessment, 16–17
development, 17
evaluation, 18–19
implementation, 18
outlines and learning objectives, 16
performance assessment, 13–14
piloting and revision, 17–18
task analysis, 15–16
training needs assessment, 14–15

J
Job analysis

defi ning steps, guidelines, and knowledge in, 193–194
fours steps in, 187fi g–192
stages of processes worksheet for, 194fi g–195
supporting knowledge included in, 192
top-down process for, 186–187
See also Task analysis

Job analysis steps
1: defi ning job functions, 187fi g
2: defi ning job tasks associated with functions, 187–188
3: defi ning steps or guidelines associated with each task, 

188–190
4: defi ning associated supporting knowledge, 190–192

Job functions
defi ning, 187fi g
defi ning job tasks associated with, 187–188, 189fi g

Job tasks
identifying factual information in, 107–108
job functions associated with defi ned, 187–188, 189fi g
principle-based, 146, 156–176, 191fi g
training workforce to perform, 109–110
worksheet for analysis of, 191fi g

Job-based software training outline, 185fi g
Job-centered sequences framework, 199

K
Kirkpatrick, D., 18
Knowledge

factual information as supporting, 192
job analysis defi nition of, 193–194
job analysis inclusion of supporting, 192
lesson body including section on, 37, 207
teaching support, 78–79

Knowledge work
economic dependence on, 5
principle-based tasks and, 146

Knowledge-based workforce, 8
Knowledge-centered framework, 199

L
Labels of defi nition, 114
Lajoie, S. P., 155, 156, 170
Learning

Bloom’s taxonomy on outcomes of, 48–49
evaluating procedure, 76–78
Gagne’s conditions of, 49
increased access to resources for, 9
lower-level and higher-levels of, 49
need for lifelong, 8
note-taking and, 40–41
online games used for, 224–225
operational alignment of business strategy and, 9
structured note-taking, 41–42fi g

Learning objectives
defi nition of, 21

as instruction ingredient, 21–23
lesson introduction listing, 36
training use of, 16
writing concept, 85–86
writing factual information, 110
writing far-transfer, 157–158
writing procedure, 61
See also Business goals

Learning resources access, 9
See also Performance support

Lesgold, A. M., 175
Lessons

AIDS, 197fi g
anatomy of, 34fi g–38
Bank Loan, 170fi g, 174, 223fi g
Bioworld, 170–171fi g, 174
body of, 37
call transfers, 71fi g
Defects vs. Defectives, 94fi g, 99fi g
designing e-learning, 208–209
Excel, 70fi g, 95fi g, 100fi g, 102fi g, 117fi g
instructive, 201, 202fi g–204
introduction section of, 35–37, 205–207
knowledge section of, 37, 207
Nerd, 92fi g
PBL (problem-based learning), 199–200, 204–205fi g
structured design of, 29, 32fi g, 34fi g–52
summary section of, 38, 208
task section of, 34fi g, 37, 207
workbooks versus e-learning structure of, 38
See also Hiring interview lesson; Toothbrush lesson

Lifelong learning, 8
Linear procedures, 60–61
Lists/tables, 113fi g–114
Loewenstein, J., 166
Logical prerequisite sequences, 198
Lyons, C., 216

M
Mapping, 44–45
Mayer, R. E., 94
Media blends

defi ning your, 28
instruction using, 25–26

Merrill, M. D., 49
Microsoft Word, 185
Mnemonic support aids, 121
Mobile device performance aid, 76fi g
Moreno, R., 225

N
Near-transfer training

described, 146–147fi g
distinguishing between far and, 147fi g, 148–149

Negotiation lesson, 164fi g–166fi g
Nerd lesson, 92fi g
New technology trend, 7–8
Nguyen, F., 16, 65, 112, 149
Non-computer procedure instruction, 71–72fi g
Note-taking

evaluating effectiveness of, 40–41
structured, 41–42fi g, 43–45

O
Online games

e-learning use of, 222–224
learning through, 224–225
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Open-ended questions, 98–99fi g
Organizational frameworks

job-centered sequences vs. knowledge-centered, 199
logical prerequisite sequences, 198
PBL (problem-based learning), 199–200

Organizing training
anatomy of lesson, 182fi g
begin with the job rule for, 185–186
defi ning content step of, 20, 183–184
design documents for, 208
instructive lessons, 201–204
introduction to, 178
job analysis for, 186–194fi g
role of processes in, 194–195
sample course structure, 200–201fi g
three organizational frameworks for, 198–200
See also Content; Structured lesson design; 

Technical training
Outlines

common-skills-fi rst/spiral principles for, 196–198fi g
instructive lesson, 202fi g–203fi g
job-based software training, 185fi g
PBL (problem-based learning), 204–205fi g
product-based software training, 185fi g
training use of, 16
zoom principle applied to, 195–196

P
PBL (problem-based learning)

as organizational framework, 199–200
outlines for, 204–205fi g

Performance assessment
customer service and role of, 14
overview of, 13–14

Performance support
EPSS (electronic performance support systems) as, 

75, 176
“just-in-time” resources as, 9
on mobile device, 76fi g
PowerPoint, 75fi g
for procedures, 75fi g–76
reference guides as, 44, 74
See also Learning resources access

Piloting instructional program, 17–18
PowerPoint performance support, 75fi g
Practice methods

for principle-based tasks, 170–176
for teaching concepts, 97–101fi g
for teaching factual information, 118–121
for teaching procedures, 72–74fi g

Principle-based task far-transfer training
analogies used for, 161
instructive approach used in, 159–160
overview of, 158–159
practice for, 170–176
varied context non-examples for, 161
varied context worked examples for, 160
writing learning objectives for, 157–158

Principle-based task practice
using blended approach to, 175–176
designing classroom, 172–174
designing computer simulations as, 170–171fi g, 

174–175
EPSS (electronic performance support systems) used 

for, 176
project assignments to promote transfer, 174

Principle-based tasks

evaluating learning of, 176–178
far-transfer training used to teach, 158–176
knowledge work and, 146
learning at remember and application levels, 

156–157
practice of, 170–176
worksheet for analysis of, 191fi g
writing far-transfer learning objectives for, 157–158

Principles
Content-Performance Matrix on, 144fi g
described, 20, 21fi g
knowledge work and principle-based tasks, 146
near- and far-transfer training of, 146–149
See also Content

Procedure instruction
in the classroom, 62–68
demonstrations of procedures, 67–68
in e-learning environment, 68–72fi g
practice as part of, 72–74fi g
practice methods for training, 72–74fi g

Procedure practice
designing classroom, 73fi g–74
designing e-learning, 74fi g
tips on designing, 72–73

Procedures
Content-Performance Matrix on, 58fi g, 80fi g
description of, 20, 21fi g, 60
evaluating learning of, 76–78
instructional methods for training, 62–72fi g
learned at the remember and application levels, 61
linear and decision, 60–61
performance support for, 75fi g–76fi g
writing learning objectives at application level, 61

Process content. See Principles
Processes

defi nition of, 20, 21fi g
task analysis worksheet on stages of, 194fi g–195

Product-based software training outline, 185fi g
Psychomotor learning outcome, 48, 49

R
Reference guides, 44, 74
Reference-based training, 116
Reigeluth**, 195
Remember levels

learning concepts at the, 84fi g–85
learning facts at the, 108–110
learning principle-based tasks at, 156–157
learning procedures at the, 61

Revising instructional program, 17–18
Rivera, R. J., 6, 8
Rossett, A., 19

S
Shrock, S., 77, 78, 102
Simulations

Bank Loan lesson use of, 170fi g, 223fi g
Bioworld lesson use of, 170–171fi g
e-learning lesson design using, 222–224
for practice of principle-based tasks, 174–175

Skinner, B. F., 24–25
Slides

classroom use of workbooks and, 45
as handouts, 45, 47
on types of graphics, 46fi g

“Soft skills,” 10–11
Spiral principle, 197–198fi g
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Structured lesson design
anatomy of, 34fi g–38
communication guidelines for instructor-led 

 instruction, 40–47
communication modes used in, 38–40
content-performance matrix for, 50fi g–52
educational taxonomies and instructional methods, 

48–50
illustrated diagram on, 32fi g
introduction to, 29
workbooks versus e-learning, 38
See also Course structure; Organizing training

Structured notes
advantages of, 43–44
lesson design and use of, 41–42fi g
tradeoffs to, 44–45

Structured observations, 153–154
Structured writing format, 40
Sugrue, B., 6, 8
Supporting knowledge

factual information as, 192
job analysis defi nition of, 193–194
job analysis inclusion of, 192
teaching, 78–79

Sweller, J., 16, 65, 112
Synchronous e-learning (virtual classroom)

application sharing in, 70fi g
described, 26
engaging learners through screens, 214fi g–215fi g
visuals to enhance learning, 215–216fi g
See also E-learning training

Systems Life Cycle, 12

T
Tables/lists, 113fi g–114
Task analysis

overview of, 15–16
worksheets for, 191fi g, 194fi g
See also Job analysis

Task Analysis Worksheets
documenting guidelines for writing interview questions, 

191 fi g
documenting hiring process, 194fi g

Task section (lesson), 34fi g, 37, 207
Taxonomies. See Educational taxonomies
Technical concepts, 83
Technical training

Content-Performance Matrix used for, 48, 49–52
description and elements of, 10–11
instructional technology approach to, 11–12
why we can’t afford ineffective, 7–9
See also Instructional methods; Organizing training; 

Training
Text

avoiding explanation mix of audio and, 39
e-learning design using, 218–219
information retrieval benefi ts of structured, 41
screen with audio converted from, 215fi g
using structured writing for, 40
See also Audio; Visuals

Thompson, L., 166
Toothbrush lesson

action tables used in, 63fi g
on content, 20–21fi g
decision tables used in, 66fi g
information displays for concept instruction, 91fi g

instructional methods used in, 23fi g–24
introduction to, 35–36fi g, 41
learning outcomes of, 21–23
sample classroom practice assignments for, 73fi g
using statements for associative facts in, 114, 115fi g
structured notes and learning during, 41
See also Lessons

Topics
hiring interview lesson on concept, 93fi g
lesson introduction listing, 37

Training
costs of ineffective, 6–7
far-transfer, 146–176
fours major ingredients of all, 19–24
near-transfer, 146–149
two fatal assumptions about, 6, 8fi g
why we can’t afford ineffective, 7–9
See also Technical training

Training magazine, 6
Training needs assessment

used for credit analysis training, 14–15
described, 14

Training waste, 6–7
Troubleshooting, 60–61

V
Venn diagram, 88–89fi g
Virtual classroom. See Synchronous e-learning 

(virtual classroom)
Visuals

action tables, 62–65, 66
combined action and decision table, 66, 67fi g
concept displays, 91fi g, 92fi g, 94fi g, 95fi g–97fi g
decision tables, 62, 65fi g–66fi g
using diagrams for teaching concrete facts, 

111–113fi g
engaging learners through screen, 214fi g–215fi g
fl ow charts, 66–67
four Cs used in screen, 216–217fi g
instruction communication using, 39
learning enhanced through, 215–216fi g
slides, 45–47
using tables/lists for teaching data, 113fi g–114
Venn diagram, 88–89fi g
See also Text

W
WIFM (What’s in it for me?), 36
Wolff, E. N., 8
Workbooks

used during class, 45
classroom use of slides and, 45
lesson structure of e-learning vs., 38
page on types of graphics, 46fi g

Worked-problem technique, 154–156fi g
Workforce

increased access to learning resources by, 9
increasing hard and soft skills of, 10–11
lifelong learning by, 8
trained to perform job tasks, 109–110
trend toward knowledge-based, 8

Worksheets (task analysis), 191fi g, 194fi g

Z
Zemke, R., 19
Zoom principle, 195–196
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