CONTENTS

Acknowledgments xvii

Introduction !

1. e-Lenning: Promise and Pitfalls 7

What Is e-Learning? 8

Is e-Learning Better? 11

The Promise of e-Learning 14

The Pitfalls of e-Learning 19

Inform and Perform e-Learning Goals 20
e-Learning Architectures 22

What Is Effective e-Courseware? 23

Learning in e-Learning 25



Contents

2. How Do People Learn from e-Courses? 29

How Do People Learn? 31
How e-Lessons Affect Human Learning 39
What We Don't Know About Learning 44

3. Evidence-Based Practice 49
What Is Evidence-Based Practice? 50

Three Approaches to Research on Instructional Effectiveness 51
What to Look for in Experimental Comparisons 55

How to Interpret No Effect in Experimental Comparicons 57
How to Interpret Research Statistics 58

How Can You Identify Relevant Research? 61

What We Don’t Know About Evidence-Basea Practice 62

4. Applying the Multimedia Principi=: Use Words and Graphics
Rather Than Words Alone 6%
Do Visuals Make a Difference? 69
Multimedia Principle: Itciude Both Words and Graphics 70
Some Ways to Use Giaphics to Promote Learning 74
Psychological Reasons for the Multimedia Principle 78
Evidence for Using Words and Pictures 79
The Multimedia Principle Works Best for Novices 83
Should You Change Static Illustrations into Animations? 84

What We Don’t Know About Visuals 86

5. Applying the Contiguity Principle: Align Words
to Corresponding Graphics 91
Contiguity Principle 1: Place Printed Words Near Corresponding
Graphics 93

Contiguity Principle 2: Synchronize Spoken Words with
Corresponding Graphics 102

Psychological Reasons for the Contiguity Principle 104



Contents

Evidence for Presenting Printed Words Near Corresponding
Graphics 106

Evidence for Presenting Spoken Words at the Same Time
as Corresponding Graphics 109

What We Don't Know About Contiguity 110

. Applying the Modality Principle: Present Words as Audio

Narration Rather Than On-Screen Text 115
Modality Principle: Present Words as Speech Rather

Than On-Screen Text 117
Limitations to the Modality Principle 119
Psychological Reasons for the Modality Priziciple 121
Evidence for Using Spoken Rather Then Printed Text 123
When the Modality Principle Ap1:'iez 128
What We Don't Know Abour M fedality 129

. Applying the Redundcin:y Principle: Explain Visuals with Words

in Audio OR Text: Nci Both 133

Redundancy Principle 1: Do Not Add On-Screen Text to Narrated
Grachics 135

Psycholagijcal Reasons for the Redundancy Principle 137

Eviaence for Omitting Redundant On-Screen Text 139

Redundancy Principle 2: Consider Adding On-Screen Text

to Narration in Special Situations 141
Psychological Reasons for Exceptions to the Redundancy Principle 142
Evidence for Including Redundant On-Screen Text 144
What We Don’t Know About Redundancy 146

. Applying the Coherence Principle: Adding Material

Can Hurt Learning 151
Coherence Principle 1: Avoid e-Lessons with Extraneous Audio 153
Psychological Reasons to Avoid Extraneous Audio in e-Learning 156

Evidence for Omitting Extraneous Audio 157



Contents

Coherence Principle 2: Avoid e-Lessons with Extraneous

Graphics 159

Psychological Reasons to Avoid Extraneous Graphics in

e-Learning 160
Evidence for Omitting Extraneous Graphics Added for Interest 161
Evidence for Using Simpler Visuals 164

Coherence Principle 3: Avoid e-Lessons with Extraneous

Words 166

Psychological Reasons to Avoid Extraneous Words in

e-Learning 168
Evidence for Omitting Extraneous Words Added fet literest 168

Evidence for Omitting Extraneous Words Added o Expand
on Key Ideas 170

Evidence for Omitting Extraneous Woi<s Added for
Technical Depth 172

What We Don’t Know About “oherence 172

9. Applying the Personalization Principle: Use Conversational

Style and Virtual Coaches 179

Personalization Principle 1: Use Conversational Rather
Than Formal Style 182

Psycholegical Reasons for the Personalization Principle 183

Evidence for Using Conversational Style 185

Promote Personalization Through Voice Quality 188

Promote Personalization Through Polite Speech 189

Personalization Principle 2: Use Effective On-Screen Coaches

to Promote Learning 191

Personalization Principle 3: Make the Author Visible to Promote

Learning 197
Psychological Reasons for Using a Visible Author 200
Evidence for the Visible Author 200
What We Don’t Know About Personalization 201



Contents

10.

11.

12.

xiii

Applying the Segmenting and Pretraining Principles: Managing

Complexity by Breaking a Lesson into Parts 205

Segmenting Principle: Break a Continuous Lesson into Bite-Size
Segments 207

Psychological Reasons for the Segmenting Principle 210

Evidence for Breaking a Continuous Lesson into Bite-Size

Segments 211

Pretraining Principle: Ensure That Learners Know the Names

and Characteristics of Key Concepts 212
Psychological Reasons for the Pretraining Principle 214
Evidence for Providing Pretraining in Key Coricepts 216
What We Don't Know About Segmenting and Pretraining 218

Leveraging Examples in e-Learning 223

What Are Worked Examples-224

The Psychology of Warked Examples 227

Evidence for the Benefits of Worked Examples 227

Worked Examy!e Principle 1: Fade from Worked Examples
to' Provlems 229

Worked jixample Principle 2: Promote Self-Explanations 231

Whrized Example Principle 3: Include Instructional Explanations

of Worked Examples in Some Situations 234

Worked Example Principle 4: Apply Multimedia Principles
to Examples 235

Worked Example Principle 5: Support Learning Transfer 239
Design Guidelines for Far Transfer Worked Examples 240
What We Don't Know About Worked Examples 245

Does Practice Make Perfect? 251

What Is Practice in e-Learning? 253
The Paradox of Practice 255



13.

14.

Contents

Practice Principle 1: Add Sufhcient Practice Interactions to e-Learning
to Achieve the Objective 257

Practice Principle 2: Mirror the Job 262
Practice Principle 3: Provide Effective Feedback 263

Practice Principle 4: Distribute and Mix Practice Among Learning
Events 267

Practice Principle 5: Apply Multimedia Principles 272

Practice Principle 6: Transition from Examples to Practice
Gradually 274

What We Don’t Know About Practice 274

Learning Together Virtually 279

What Is Collaborative Learning? 280

What Is Computer-Supported Collabprative
Learning (CSCL)? 284

Some Generalizations About (oliaboration 288
CSCL Research Summariey, 292

Structured Controvers;y-300

CSCL: The Bottcia Line 303

What We Den's Know About CSCL 303

Who's in Control? Guidelines for e-Learning Navigation 309

Learner Control Versus Program Control 311
Do Learners Make Good Instructional Decisions? 315
Learner Control Principle 1: Give Experienced Learners Control 319

Learner Control Principle 2: Make Important Instructional Events
the Default 322

Learner Control Principle 3: Consider Adaptive Control 323
Learner Control Principle 4: Give Pacing Control 327
Learner Control Principle 5: Offer Navigational Support

in Hypermedia Environments 329

What We Don’t Know About Learner Control 333



Contents

15. e-Learning to Build Thinking Skills 339

16.

Three Types of Thinking Skills 341
Can Thinking Skills Be Trained? 343

Thinking Skills Principle 1: Focus on Job-Specific Cognitive
and Metacognitive Skills 344

Thinking Skills Principle 2: Consider a Whole-Task
Course Design 345

Evidence for Whole-Task Instruction 351

Thinking Skills Principle 3: Make Thinking Processes Explicit 355

Thinking Skills Principle 4: Define Job-Specific Thinking
Processes 360

Teaching Thinking Skills: The Bottom Line 363

What We Don't Know About Teacliing Thinking Skills 364

Simulations and Games i~ 2-Learning 369
The Case for Simulatioiissand Games 372
What Are Simulativns and Games? 374

Do Games and Simulations Teach? 378

Games and Simulations Principle 1: Match Game Types

to Learning Goals 381

Ganies and Simulations Principle 2: Make Learning Essential

to Game Progress 382

Games and Simulations Principle 3: Build in Proven Instructional

Strategies 382

Games and Simulations Principle 4: Build in Guidance

and Structure 386
Games and Simulations Principle 5: Manage Complexity 389
Games and Simulations Principle 6: Make Relevance Salient 393

What We Don’t Know About Games and Simulations 394

17. Applying the Guidelines 401

Applying Evidence-Based Guidelines to e-Courses 401



xvi

Contents

e-Lesson Reviews 404

Review of Sample 1: Asynchronous e-Lesson on Excel
for Small Business 409

Review of Sample 2: Synchronous e-Lesson on Excel 414

Review of Sample 3: Automotive Troubleshooting Simulation 418
Reflections on Past Predictions 421

Beyond 2011 423

In Conclusion 424

References 425

Glossary 453

List of Tables and Figures 475
Name Index 487

Subject Index 493

About the Authors 501

Pfeiffer Publications Guide 503




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Malloy's general settings for optimal printing)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [684.000 864.000]
>> setpagedevice


