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W H AT ’ S  N E W  I N  T H I S  C H A P T E R ?

THIS CHAPTER consolidates all the guidelines we have discussed by 

describing how they apply or are violated in three e-learning lessons. 

Here you have the opportunity to consider all of the guidelines in concert 

as you evaluate them yourself and read our comments. In our update to this 

chapter, we added new guidelines to our checklist based on the new research 

we reported in this third edition. Finally, we refl ect on our previous predic-

tions about the future directions of e-learning for workforce learning and 

make some new predictions for digital learning beyond 2011.

Applying Evidence-Based Guidelines to e-Courses

The goal of our book is to help consumers and designers make e-learning 

decisions based on empirical research and on the psychological processes of 

learning. In an ideal world, e-courseware effectiveness would be based on 

 17
Applying the Guidelines
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measurement of how well and how effi ciently learners achieve the learning 

objectives. This evaluation requires a validation process in which learners are 

formally tested on their skills after completing the training. In our experi-

ence, formal course validation is rare. More often, consumers and design-

ers look at the features rather than the outcomes of an e-learning course to 

assess its effectiveness. We recommend that, among the features assessed, you 

include the research-based guidelines we have presented. We recognize that 

decisions about e-learning alternatives will not be based on evidence alone. 

A variety of factors shape e-learning decisions, including the desired out-

come of the training, the culture of the organization sponsoring the training, 

the technological constraints of the platforms and networks available to the 

learners, and pragmatic issues related to politics, time, and budget. That is 

why you will need to adapt our guidelines to your unique training settings.

Your technological constraints and development resources will determine 

whether you will develop and deliver courseware with low-memory-

intensive media elements like text and simple graphics or whether you can 

include media elements that require greater resources such as video, audio, 

animation, and simulations. If you are planning an Internet or intranet 

course, you can use collaborative facilities, including discussion boards, 

chats, and other social media to extend the learning environment.

Taken together, we can make a couple of general statements about the 

best use of media elements to present instruction to novice learners who 

are most susceptible to mental overload. In situations that support audio, 

best learning will result from concise informal narration of relevant graph-

ics. In situations that preclude audio, best learning will result from concise 

informal textual explanations of relevant graphics in which the text and graphic 

are integrated on the screen. In all cases, learning of novices is best promoted 

by dividing content into short segments, allowing learners to control the rate at 

which they access each segment. In addition, in lessons of any complexity, the 

pre-training principle recommends sequencing supporting concepts prior to the 

process or procedure that is the focus of the lesson.

Table 17.1 compares the average effect sizes and number of experimen-

tal tests for the multimedia principles described in Chapters 4 through 10. 

Recall from Chapter 3 that effect sizes tell us the proportion of a standard 
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deviation of test score improvement you gain when you apply that principle. 

For example, if you apply the multimedia principle, you can expect an over-

all test score improvement of one and one half standard deviations greater 

than a comparable lesson without visuals. For our purposes, we suggest that 

any effect size greater than .5 indicates a practical difference worth applying. 

Principles with larger effect sizes based on more experimental tests indicate 

greater potential practical applicability than principles  based on fewer exper-

iments and/or experiments with low effect sizes. 

Because the research underlying the multimedia principles was conducted 

in the same laboratory and used similar instructional materials (Mayer, 

2001a; Mayer, 2005b, c, d), we can make these comparisons among the 

results. Regarding the principles summarized in Chapters 11 and beyond, 

however, the data comes from diverse experiments and researchers. Therefore 

we have not summarized the median effect sizes for those guidelines.

Table 17.1. Summary of Research Results from the Eight Multimedia 

Principles.

From Mayer, 2001, 2005a, b, c, d.

Principle Median Effect Size
Number of Tests with 
Effects Greater than .5

Multimedia 1.50 9 of 9

Contiguity 1.11 8 of 8

Coherence 1.32 10 of 11

Modality .97 20 of 21

Redundancy .69 8 of 10

Personalization 1.30 10 of 10

Segmenting .98 3 of 3

Pretraining .92 7 of 7
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e-Lesson Reviews

In this section we offer three brief examples of how the most important 

guidelines might be applied (or violated) in e-learning courses. Two of the 

samples refl ect a directive architecture for teaching Excel skills—one 

asynchronous and the other synchronous. The third sample is a simulation 

based on a guided discovery architecture designed to give automotive 

technicians practice in troubleshooting.

We do not offer these guidelines as a “rating system.” We don’t claim to 

have included all the important variables you should consider when evaluat-

ing e-learning alternatives. Furthermore, which guidelines you will apply will 

depend on the goal of your training and the environmental considerations 

mentioned previously. Instead of a rating system, we offer these guidelines as 

a checklist of research-based features you should consider in your e-learning 

design and selection decisions.

We have organized the guidelines in a checklist in Exhibit 17.1 by chapters 

and according to the technological constraints and training goals for e-learning 

as summarized in Table 17.2.

Table 17.2. Organization of Guidelines in Exhibit 17.1.

Guidelines Apply To

1 to 23 All forms of e-learning

24 to 34 e-Learning designed to teach job tasks

35 to 40 e-Learning with collaborative facilities

41 to 44 Design of asynchronous e-learning navigation

45 to 56 e-Learning to build problem-solving skills and 
simulations and games

Feel free to make a copy of Exhibit 17.1 for easy reference as you review 
the samples to follow.
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Exhibit 17.1. A Summary of e-Learning Guidelines.

Three Types of e-Learning

Type Best Used for Examples

Inform Communicating information New hire orientation
Product updates

Perform Procedural 
Tasks

Building near-transfer skills Computer end-user training

Perform Strategic 
Tasks

Building strategic skills for 
far transfer

Troubleshooting
Sales skills

Chapters 4 through 10. Multimedia Guidelines for All Types of e-Learning

If Using Visual Mode Only:
 1. Use relevant graphics and text to communicate content—Multimedia 

Principle.
 2. Use animations to demonstrate procedures; use a series of stills to illustrate 

processes—Multimedia and Coherence Principles.
 3. Use simpler visuals to promote understanding—Coherence Principle.
 4. Use explanatory visuals that show relationships among content topics to build 

deeper understanding—Multimedia Principle.
 5. Integrate text nearby the graphic on the screen—Contiguity Principle.
 6. Allow learners to play an animation before or after reviewing a text descrip-

tion—Contiguity Principle.
 7. Avoid covering or separating information that must be integrated for learn-

ing—Contiguity Principle.
 8. Avoid irrelevant graphics, stories, and lengthy text—Coherence Principle.
 9. Write in a conversational style using fi rst and second person—Personalization 

Principle.
 10. Use virtual coaches (agents) to deliver instructional content such as examples 

and hints—Personalization Principle.
 11. Break content down into small topic chunks that can be accessed at the 

learner’s preferred rate—Segmentation Principle.
 12. Teach important concepts and facts prior to procedures or processes—

Pretraining Principle.
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 13. When teaching concepts and facts prior to procedures or processes, maintain 
the context of the procedure or process—Pretraining Principle.

If Using Audio and Visual Modes:
 14. Use relevant graphics explained by audio narration to communicate 

content—Multimedia and Modality Principles.
 15. Maintain information the learner needs time to process in text on the screen, 

for example, directions to tasks, new terminology—Exception to Modality 
Principle.

 16. Do not allow separation of visuals and audio that describes the visual—
Temporal Contiguity Principle.

 17. Do not present words as both onscreen text and narration when there are 
graphics on the screen—Redundancy Principle.

 18. Avoid irrelevant videos, animations, music, stories, and lengthy narrations—
Coherence Principle.

 19. Script audio in a conversational style using first and second person—
Personalization Principle.

 20. Script virtual coaches to present instructional content such as examples and 
hints via audio—Modality and Personalization Principles.

 21. Break content down into small topic chunks that can be accessed at the 
learner’s preferred rate using a continue or next button—Segmentation 
Principle.

 22. Use a continue and replay button on animations that are segmented into 
short logical stopping points—Segmentation Principle.

 23. Teach important concepts and facts prior to procedures or processes—
Pretraining Principle.

Chapters 11 and 12—Guidelines for e-Learning Designed to Teach Job Tasks

In addition to the above guidelines:
 24. Transition from full worked examples to full practice assignments using 

fading—Worked Example Principle.
 25. Insert questions next to worked steps to promote self-explanations—

Self-Explanation Principle.
 26. Add explanations to worked out steps in some situations—Guidance 

Principle.
 27. Provide several diverse worked examples for far transfer skills—Varied Context 

Principle.
 28. Promote active comparisons of varied context worked examples—Transfer 

Principle.
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 29. Provide job-relevant practice questions interspersed throughout and among 
the lessons—Spaced vs. Massed Practice Principle.

 30. For more critical skills and knowledge, include more practice questions—
Practice Principle.

 31. Mix practice types throughout lessons rather than grouping similar types 
together—Distributed Practice Principle.

 32. Provide explanatory feedback in text for correct and incorrect answers—
Feedback Principle.

 33. Design space for feedback to be visible close to practice answers—Contiguity 
Principle.

 34. Avoid praise or negative comments in feedback that direct attention to the 
self rather than to the task—Feedback Attention Focus Principle.

Chapter 13—Guidelines for Use of Collaboration in Internet/Intranet e-Learning

 35. Assign collaborative projects or problem discussions to heterogeneous small 
groups or pairs.

 36. Use asynchronous communication tools for projects that benefi t from refl ec-
tion and independent research.

 37. Use synchronous communication tools for projects that benefi t from group 
synergy and social presence.

 38. Make group assignments and assign participant roles that promote deeper 
processing.

 39. Provide structured assignments such as structured controversy to minimize 
extraneous cognitive load.

 40. Ensure social interdependence by giving a group reward based on the sum 
of individual achievements.

Chapter 14—Guidelines for Navigational Options—Learner Control Principles

 41. Allow learners choices over topics and instructional methods such as practice 
when:

They have related prior knowledge and skills and/or good self-regulatory 
learning skills
Courses are designed primarily to be informational rather than 
skill-building
Courses are advanced rather than introductory
The content topics are not logically interdependent so sequence is not 
critical
The default option leads to important instructional methods such as 
practice

•

•

•
•

•

CH017.indd   407CH017.indd   407 6/18/11   1:49:44 PM6/18/11   1:49:44 PM



e - Le a r n i n g  a n d  t h e  S c i e n c e  o f  I n s t r u c t i o n4 0 8

 42. Limit learner choices over topics and instructional options when:
Learners are novice to the content, skill outcomes are important, and 
learners lack good self-regulatory skills

 43. Use adaptive diagnostic testing strategies when:
Learners lack good self-regulation skills and the instructional outcomes 
are important
Learners are heterogeneous regarding background and/or instructional 
needs and the cost to produce tests and decision logic gives a return on 
investment

 44. Always give learners options to progress at their own pace, replay audio or 
animation, review prior topics/lessons, and quit the program.

Chapter 15—Guidelines for e-Learning to Build Problem-Solving Skills

 45. Use realistic job tools and cases to teach job-specific problem-solving 
processes.

 46. Provide worked examples of experts’ problem-solving actions and thoughts—
Worked Examples Principle.

 47. Use techniques such as a video commentary or self-explanation questions 
to ensure that learners attend to and process specifi c behaviors of expert 
models.

 48. Provide learners with a map of their problem-solving steps to compare with 
an expert map—Feedback and Refl ection Principles.

 49. Provide suffi cient guidance to ensure productive case work in whole-task les-
son designs—Guidance Principle.

 50. Base lessons on an analysis of actions and thoughts of expert practitioners 
through cognitive task analysis—Job Validity Principle.

Chapter 16—Guidelines for Games and Simulations

 51. Align the goals, rules, activities, feedback, and consequences of the game or 
simulation to desired learning outcomes.

 52. Provide structure and guidance to help learners reach instructional goals—
Guidance Principle.

 53. Avoid open-ended games and simulations that require unguided exploration—
Guidance Principle.

 54. Integrate proven instructional strategies such as explanatory feedback and 
self-explanation questions into games and simulations.

 55. Manage goal and interface complexity to minimize extraneous cognitive 
load—Coherence Principle.

 56. Design interface and activities to make the relevance of the activity salient.

•

•

•
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Review of Sample 1: Asynchronous e-Lesson on 

Excel for Small Business

Figures 17.1 through 17.6 are screen captures from an asynchronous direc-

tive Excel lesson. The course is designed to help small business owners use 

spreadsheets. The course design assumes that learners are new to spreadsheets 

and Excel. Some of the learning objectives include:

To identify and name cells

To construct formulas for common calculations

To use Excel functions

Take a look at Figure 17.1 on the topic of functions in Excel, review guide-

lines 1 through 23 from Exhibit 17.1, and make a list of which guidelines you 

feel are violated. Then look at Figures 17.2 and 17.3. Put a check beside the 

violations in your list that are remedied in the revisions shown in Figures 17.2 

and 17.3. When you are fi nished, compare your analysis to ours.

•

•

•

Figure 17.1. What’s Wrong Here?
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Figure 17.2. What Guidelines Are Applied in This Revision of Figure 17.1?

Figure 17.3. What Guidelines Are Applied in This Revision of Figure 17.1?
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As you can see, the screen in Figure 17.1 includes a lot of text present-

ing an introduction to and procedure for using functions in Excel. Clearly, 

it violates the multimedia and coherence principles. The revision in Figure 

17.2 applies the multimedia principle by incorporating a visual of the rel-

evant tool bar as well as coherence by presenting only a small amount of text 

on the screen. The procedure is broken into a few steps organized with the 

tabs for Access, Insert, and Select Values. Steps are displayed with callouts to 

maximize contiguity between text and graphics. The revision in Figure 17.3 

applies the modality principle by using audio rather than text to present a 

few steps at a time. It also helps direct attention to the relevant portion of the 

visual through the use of cueing circles and numbers corresponding to the steps. 

As with any audio, controls allow the learner to replay as desired. Since audio 

and text are not combined, the redundancy principle is not violated.

Next take a look at Figure 17.4 and refer to guidelines 24 through 34 

from the exhibit. Make a list of ways you think this practice exercise could 

be improved.

Figure 17.4. What’s Wrong Here?
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Next,  look at a revision in Figure 17.5 and note which violations in your 

list have been remedied. Are there any further improvements you would 

make to the revision in Figure 17.5?

Figure 17.4 shows a practice exercise with feedback. We note the fol-

lowing major problems. First, the practice question is a recall or regurgitate 

question. While recall is needed on occasion, we recommend that for most 

workforce learning applications, you rely on higher-level application ques-

tions. Second, the practice directions and input boxes are separated from the 

spreadsheet, requiring the learner to expend mental effort integrating the two. 

We recommend better layout contiguity. Third, note that the feedback tells 

the learner that his answer is correct but does not give an explanation. Even 

correct answers may be the result of guessing, so providing an explanation 

for all response options improves learning. Some of these shortcomings are 

improved in Figure 17.5. The question is at an application level, is more con-

tiguous with the spreadsheet, and explanatory feedback is provided. However, 

Figure 17.5. What Guidelines Are Applied in This Revision of Figure 17.4?
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the feedback statement “Great Job” may draw attention to the ego rather 

than the task. Research on feedback recommends that praise be avoided.

Our fi nal screen sample from the asynchronous Excel course in Figure 

17.6 shows a worked example with a self-explanation question. The lesson 

has demonstrated inputting an incorrectly formatted formula in Cell E6 to 

calculate February profi t. The self-explanation question requires the learner 

to evaluate the demonstration by identifying the error in the formula. This 

lesson uses the responses to the self-explanation questions as the basis for 

adaptive control. If the learner responds incorrectly to a self-explanation 

question, the program will provide another example illustrating a similar 

concept. In contrast, if the learner responds correctly, the program will 

branch to a more diffi cult question such as a partially worked example that 

the learner must complete or to a different topic. In Chapter 1 we identi-

fi ed customized training as one of the unique promises of digital learning 

environments. This example illustrates one technique to implement adaptive 

learning. See Chapter 14 to review additional alternatives.

Figure 17.6. Use of Self-Explanation Questions to Adapt Instruction.
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Review of Sample 2: Synchronous e-Lesson on Excel 

Figures 17.7 through 17.10 are taken from a virtual classroom lesson on How 

to Use Excel Formulas. Synchronous e-learning has become a major player 

in e-learning solutions since our second edition and you can apply the prin-

ciples in this book to virtual classroom lessons. The goal of the sample lesson 

is to teach end-user spreadsheet procedures. The lesson objectives are:

To construct formulas with valid formatting conventions

To perform basic calculations using formulas in Excel

Figure 17.7 shows a content outline. In applying guideline 12 based on 

the pretraining principle, the procedural part of the lesson is preceded by 

important concepts. Before learning the steps to input a formula in Excel, 

the lesson teaches the concept of a formula, including its formatting 

conventions. When teaching the procedures, the lesson applies guidelines for 

worked examples by starting with a full worked example accompanied by 

self-explanation questions and fades to a full practice exercise.

•

•

Figure 17.7. Content Outline of Synchronous Excel Lesson.

Although virtual classroom tools can project a video image of the instruc-

tor, in this lesson the instructor used audio alone. Research we reviewed in 

Chapter 9 showed that it was the voice of a learning agent —not the image—

that was most instrumental in promoting learning. Since the main instructional 

message is contained on the whiteboard slides, the instructor decided 

to minimize the potential for split attention caused by a second image. The 
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introductory slide is shown in Figure 17.8. The instructor places her photo 

on this slide to implement guideline 10 based on the personalization princi-

ple. In addition, the instructor builds social presence by inviting participants 

to use their audio as they join the session. One of the advantages of the virtual 

classroom is the opportunity to leverage social presence during learning 

through chat and audio participation of the learners.

Figure 17.8. Introduction to Synchronous Excel Lesson.

In Chapter 1 we identifi ed customized training as one of the promises 

inherent in digital learning. Figure 17.9 shows a simple form of adaptive 

learning in which a pretest helps learners defi ne which virtual classroom ses-

sion they should attend. As we saw in Figure 17.6, asynchronous e-learning 

can dynamically tailor training to individual needs and progress. However, vir-

tual classrooms are instructor-led and therefore offer fewer opportunities for 

dynamic learner control. A pretest administered prior to the event should help 

ensure a good match between learner prior knowledge and lesson objectives.
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Figure 17.10 illustrates guidance in the form of example fading and 

memory support in the virtual classroom. The spreadsheet window in the 

center of the virtual classroom interface is being projected to the learners 

through application sharing. The instructor has completed the fi rst step in 

the procedure by typing the equal sign and the fi rst cell reference into the 

correct spreadsheet cell. The instructor asks participants to fi nish the example 

by typing the rest of the formula in the chat window. Note that in applying 

guideline 15, the directions are displayed on the screen in text because parti-

cipants need to refer to them as they work the exercise. Additional memory 

support is provided in the left-hand box on the spreadsheet, which displays 

the valid operator syntax. The amount of guidance in this example should be 

faded as the lesson progresses.

Figure 17.9. Adaptive Control in Synchronous Excel Lesson.
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From this brief look at some virtual classroom samples, you can see that 

just about all of the principles we describe in the book apply. Because the 

class proceeds under instructor rather than learner control, it is especially 

critical to apply all guidelines that reduce extraneous mental load. Lesson 

designers should create effective visuals to project on the whiteboard that 

will be described verbally by the instructor applying the multimedia and modal-

ity principles. The instructor should use a conversational tone and language 

and incorporate participant audio to apply personalization. Skill-building 

classes can apply all of our guidelines for faded worked examples and effec-

tive practice exercises. The presence of multiple participants in the virtual 

sessions lends itself to collaborative projects. Most virtual classroom tools 

offer breakout rooms in which small teams can carry out assignments. 

Apply guidelines 35 through 40 as you plan collaborative activities. As with 

Figure 17.10. Guidance from Faded Worked Example and Memory Support.
From Clark and Kwinn, 2007.
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asynchronous e-learning, instructors should minimize irrelevant visual effects, 

stories, themes, or audio in accordance with the coherence principle.

Review of Sample 3: Automotive Troubleshooting 

Simulation

In Chapter 1 we identifi ed the opportunity to accelerate expertise as one of 

the unique promises of digital learning environments. Figures 17.11 through 

17.14 are from a simulation designed to give experienced automotive techni-

cians compressed opportunities to practice unusual faults. The learner starts 

with a point of view perspective in the auto shop that includes all common 

troubleshooting tools. In Figure 17.11 you see the trigger event for the case 

in the form of a work order. Typical of guided discovery learning environ-

ments, the learner is free to use various tools in the shop to diagnose and 

Figure 17.11. Work Order Triggers Automotive Troubleshooting Case.
With Permission from Raytheon Professional Services.
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repair the failure. There are several sources of guidance. First, as you can see 

in Figure 17.12, a telephone offers technical advice. In addition, to the left of 

the telephone the computer opens to the actual reference system the techni-

cian uses on the job. Third, if the learner clicks on a tool that is irrelevant to 

the current problem, the system responds that the test is not relevant to this 

problem. This response constrains the environment in order to guide learners 

to the specifi c tests relevant to the case.

If the learner selects an incorrect failure and repair action, the high idle 

shown in Figure 17.13 shows the learner that the failure has not been resolved. 

Once the case is correctly resolved, the learner receives feedback and an oppor-

tunity for refl ection by comparing his or her own activities in the right win-

dow with those of an expert shown in the left window in Figure 17.14.

Figure 17.12.  Telephone and Computer Offer Technical Guidance During 

Troubleshooting Case.
With Permission from Raytheon Professional Services.
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Figure 17.13.  Continuing High Idle Shows that the Correct 

Diagnosis Was Not Selected.
With Permission from Raytheon Professional Services.

Figure 17.14.  End of Troubleshooting Simulation Allows Student-

Expert Solution Comparisons.
With Permission from Raytheon Professional Services.
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This lesson applies guidelines 45 through 56 applicable to e-learning to 

build problem-solving skills and to simulations. By situating the learner in a 

typical automotive shop, she has virtual access to the tools and resources she 

would have on the job. The goal, rules, activities, and feedback of the simu-

lation are all aligned to the desired learning outcome, that is, to promote an 

effi cient troubleshooting process to identify and correct the failure. Learners 

can see a map of their steps and compare it with an expert approach. Thus 

the lesson focuses not only on fi nding the correct answer but on how the 

answer is derived. There are several sources of structure and guidance avail-

able congruent with guideline 52.

Because the structure of the case study is guided discovery, it emphasizes 

learning during problem solving. Regarding navigation, there is a high level 

of learner control. Overall, we feel this course offers a good model for simu-

lation environments designed for workers with relevant background knowl-

edge and experience.

Refl ections on Past Predictions

What differences will we see in e-learning developed for organizational train-

ing in the next few years? In the following section, we review our predictions 

from our fi rst edition followed by our observations ten years later.

Because e-learning developed for workers in organizations is an expensive 

commitment, we had predicted more examples of online training that apply 

guidelines proven to lead to return on investment. Specifi cally, we made the 

following predictions:

Fewer Las Vegas–style courses that depress learning by over-use of 

glitz and games. Instead, the power of technology will be leveraged 

more effectively to support acquisition and transfer of job-related 

skills.

More problem-centered designs that use job-realistic problems in the 

start of a lesson or course to establish relevance, in the body of the lesson 

to help learners build related knowledge and skills, and at the end of the 

lesson to provide practice and assessment opportunities.

•

•
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More creative ways to blend computer technology with other delivery 

media so that the features of a given medium are best used to support 

ongoing job-relevant skill requirements.

More problem-centered designs that use job-realistic problems in the 

start of a lesson or course to establish relevance, in the body of the lesson 

to help learners build related knowledge and skills, and at the end of the 

lesson to provide practice and assessment opportunities.

Over the past ten years we have seen a gradual increase in the proportion of 

courses delivered digitally. Ten years ago only a little over one-tenth of all 

learning was delivered via digital devices. By 2010 digital learning accounted 

for well over one-third of all workforce delivery. This expansion refl ects 

(1) cost savings during a time of economic retraction, (2) more pervasive 

technology in terms of bandwidth, digital devices, and authoring systems, 

and (3) growing familiarity with and reliance on technology in the work-

force. Although we predict that the proportion of electronic delivery will 

continue to grow with the expansion of training on hand-held devices, at 

the same time face-to-face learning will continue to account for a substan-

tial proportion of instructional delivery. Better learning through distributed 

practice will be supported by combinations of face-to-face and digital learn-

ing. e-Learning implementations will continue to expand beyond training to 

include knowledge management resources, including traditional online refer-

ences, resources, and social media workers can access during job task comple-

tion. For example, if a salesperson is writing a fi rst proposal, the company 

website will offer industry-specifi c information, sample proposal templates, 

social networks to mentors, and recorded mini lessons on proposal success.

The growth of games for learning continues to leave a residue of Las 

Vegas courseware—primarily because we are still learning how to design and 

develop games that are simultaneously instructive and entertaining. We pre-

dict games will become more effective instructionally as we accumulate and 

apply a growing research base on serious games.

In the past fi ve years, we have seen many more examples of simulations 

and scenario-based courses designed to support problem-solving skills. This type 

of courseware will continue to expand as instructional professionals learn to 

design and develop effective whole-task learning environments.

•

•
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Beyond 2011

Looking forward, we predict that the promise of digital technology will be 

realized in the following ways:

e-Learning will increasingly make use of the unique technological fea-

tures that can support simulations and guided opportunities to learn 

from them. Whole-task learning will be used to accelerate expertise 

through opportunities to practice job tasks that occur infrequently 

or are impractical in real work settings. The current receptive les-

son designs that use text, audio, and graphics to present content will 

survive. However, these will be supplemented by a growing body of 

e-courses that encourage the building of deeper mental models and 

problem-solving skills.

e-Learning will increasingly be used to make invisible processes and 

events visible. Learners will view maps of their own problem-

solving activities and rationale and compare them to expert maps 

and rationale. Additionally, learners will be able to “see” and “expe-

rience” invisible processes such as how equipment works or what a 

customer is thinking. In three-dimensional worlds, learners will be 

able to explore molecular structures or the circulatory system. In 

simulations, learners will experience the results of their actions to test 

hypotheses or view how an invisible world might respond in order to 

infer its properties.

Collaborative e-learning features will be used more extensively and 

more effectively as we learn to harness the Web 2.0 effectively. Teams 

of learners will work synchronously and asynchronously to solve case 

problems and contribute to repositories of ongoing corporate lessons 

learned about issues relevant to a specifi c industry.

The use of hand-held devices will expand and offer a growing oppor-

tunity for digital learning and reference.

Virtual world technologies will become easier to author and more 

end-user friendly. At the same time, instructional professionals will 

leverage these environments for learning goals that benefit from 

three-dimensional interactions among multiple workers and continue 

•

•

•

•

•
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to use more traditional courseware for instructional goals that do not 

benefi t from three-dimensional representations.

Questions such as “Are games (or graphics or you-name-it) good for 

learning?” will be replaced by questions that focus on the features of 

games (or graphics or you-name-it) that will best achieve your spe-

cifi c instructional goals for a specifi c group of learners.

Customized training through adaptive learning will become more 

prevalent with authoring systems that incorporate adaptive tech-

niques into their infrastructure. Adaptive learning will require a 

resource investment to design and develop interactions that are pre-

dictive of learning levels acquired. However, a return on investment 

will be realized for audiences with widely distributed background 

knowledge and skills.

In Conclusion

We began this book in Chapter 1 with a summary of the unique promises 

and pitfalls inherent in digital technology for instruction. We hope that the 

guidelines and evidence that we have described in this third edition will be a 

resource that minimizes the pitfalls and optimizes the promise of multimedia 

learning in your instructional environments.

•

•
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