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7

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

 IN THIS CHAPTER we defi ne e-learning as training delivered on a 

computer (including CD-ROM, Internet, or intranet) that is designed 

to support individual learning or organizational performance goals. We 

include e-courses developed primarily to provide information (inform 

courses), as well as those designed to build specifi c job-related skills (per-

form courses). 

  Since our fi rst edition, synchronous forms of e-learning, also called vir-

tual classrooms, have assumed a large and growing share of online training 

courseware. Therefore we expanded this edition to illustrate how our guide-

lines apply to virtual classrooms. 

  Instructional methods that support rather than defeat human learning 

processes are an essential ingredient of all good e-learning courseware. The 

best methods will depend on the goals of the training (for example, to inform 

 1
         e-Learning 
 P R O M I S E  A N D  P I T F A L L S 
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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 n8

or to perform); the learners’ related skills; and various environmental factors, 

including technological, cultural, and pragmatic constraints. We distinguish 

among three design architectures for e-learning: receptive, directive, and 

guided discovery. 

   The e-Learning Bandwagon 
 In our fi rst edition, we asked whether the proliferating cyber courses of the 

late 20th Century were harbingers of a new age in learning or just another 

overstatement of the expectations that had surrounded nearly everything 

associated with the dot com bubble. The trends in delivery media for work-

force learning in the last six years, shown in Figure  1.1 , are pretty convincing. 

 e -Learning is here to stay! In our fi rst edition, we reported that in the year 

2001, approximately 11 percent of all training was delivered via computer 

(including the Internet, intranets, and CD-ROM). As we write the second 

edition at the end of 2006, we see that fi gure has risen to 29 percent (Indus-

try Report, 2006). That means close to one-third of all workforce learning is 

delivered electronically!   

  Part of the increase in e-learning refl ects the emergence of a whole new 

form of electronic delivery practically unheard of when we wrote the fi rst 
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    Figure 1.1.  Percentage Training Hours Delivered by Classroom and 
 Technology. 

    Based on data from Sugrue and Rivera, 2005. 
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e - L e a r n i n g :  Pr o m i s e  a n d  P i t f a l l s 9

edition: the virtual classroom. In 2003, the fi rst data on use of virtual class-

rooms reported 3 percent of all training hours were delivered via synchronous 

e-learning (Sugrue & Rivera, 2005). In just a few short years, that number 

has grown to 15 percent! The lure of travel savings and rapid deployment of 

training has made the virtual classroom a popular alternative to asynchronous 

e-learning. However, it remains to be seen how the mix of synchronous and 

asynchronous forms of e-learning will balance out. For example, in 2006, 

self-study asynchronous forms of e-learning rose from 7 percent in 2005 to 

15 percent of all delivery hours (Industry Report, 2006). What is certain is 

that e-learning of all types is growing as a dominant delivery medium for 

workforce learning. 

  e-Learning is used across the board to support diverse organizational train-

ing goals. The training requirements that make heaviest use of e- learning 

include profession or industry-specific training at 74 percent, compli-

ance training at 68 percent, and desktop application training at 66 percent 

 (Industry Report, 2006). Some training areas relying less on online learning 

include sales, customer service, executive development, and interpersonal skills 

training. These training goals have interpersonal skills as a common element 

that is perceived to benefi t most from face-to-face classroom instruction. 

  Annual investments in training are high and growing. As you can see 

in Figure  1.2 , over the past four years between fi fty and sixty billion dollars 
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      Figure 1.2. Dollars Invested in U.S. Workforce Learning. 
    Based on Industry Report, 2006. 
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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 n1 0

were spent on training workers in corporate and governmental organiza-

tions in the United States (Industry Report, 2006). And these fi gures don’t 

include the most expensive element of training, the salary time and lost 

opportunity costs of those taking training. Organizations are turning to 

e-learning to save training time and travel costs associated with traditional 

face-to-face learning. However, cost savings are only an illusion when 

e-learning does not effectively build knowledge and skills linked to desired 

job outcomes. Does e-learning offer a potential opportunity to cost-

 effectively build the skills required for the knowledge-based economy of 

this century? Part of the answer will depend on the quality of the instruc-

tion embedded in the e-learning products you are designing, building, or 

selecting today.   

   What Is e-Learning? 
 We define e-learning as instruction delivered on a computer by way of 

CD-ROM, Internet, or intranet with the following features:

   Includes content relevant to the learning objective  

  Uses instructional methods such as examples and practice to help 

learning  

  Uses media elements such as words and pictures to deliver the  content 

and methods  

  May be instructor-led (synchronous e-learning) or designed for self-

paced individual study (asynchronous e-learning)  

  Builds new knowledge and skills linked to individual learning goals 

or to improved organizational performance  

   As you can see, this defi nition has several elements concerning the what, 

how, and why of e-learning. 

  What.  e-Learning courses include both content (that is, information) 

and instructional methods (that is, techniques) that help people learn 

the  content. 

•

•

•

•

•
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e - L e a r n i n g :  Pr o m i s e  a n d  P i t f a l l s 1 1

  How.  e-Learning courses are delivered via computer using words in the 

form of spoken or printed text and pictures, such as illustrations, pho-

tos, animation, or video. Some forms of e-learning (asynchronous) are 

designed for individual self-study. New e-learning formats called virtual 

classrooms or synchronous e-learning are designed for real-time instruc-

tor-led training. Both formats may support asynchronous collaboration 

with others through tools such as wikis, discussion boards, and email. 

  Why.  e-Learning courses are intended to help learners reach personal 

learning objectives or perform their jobs in ways that improve the 

 bottom-line goals of the organization. 

 In short, the “e” in e-learning refers to the “how”: the course is digitized so 

it can be stored in electronic form. The “learning” in e-learning refers to the

“what”: the course includes content and ways to help people learn it; and 

the “why” refers to the purpose: to help individuals achieve educational goals 

or to help organizations build skills related to improved job performance. 

  Our definition indicates that the goal of e-learning is to build job-

transferable knowledge and skills linked to organizational performance or 

to help individuals achieve personal learning goals. Although the guidelines 

we present throughout the book do apply to lessons designed for educa-

tional or general interest learning goals, our emphasis is on instructional 

programs that are built or purchased for workforce learning.  

  Self-Study Versus Virtual Classroom e-Learning 
 Our fi rst edition focused exclusively on self-study forms of e-learning, also 

called asynchronous e-learning. Figure  1.3  shows a screen shot from an 

 asynchronous course on How to Construct Formulas in Excel. Asynchronous 

courses are designed to be taken by individuals at their own time and pace. 

In contrast, Figure  1.4  shows a screen shot from a virtual classroom course 

on How to Construct Formulas in Excel.     

  Take a close look at Figure  1.4  if you are new to the virtual classroom. 

From WebEx to Live Meetings, most virtual classroom tools incorporate 

similar functions, although the screen interfaces may differ. Figure  1.4  shows 

a screen capture from Elluminate virtual classroom software. The largest 
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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 n1 2

    Figure 1.3. A Screen Capture from an Asynchronous Excel Lesson. 
    From Clark, Nguyen, and Sweller, 2006. 

     Figure 1.4. A Screen Capture from a Virtual Classroom Excel Lesson.       
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e - L e a r n i n g :  Pr o m i s e  a n d  P i t f a l l s 1 3

 portion of the screen is devoted to the whiteboard on which the instructor 

can project slides. To the upper left of the whiteboard is the participant 

window showing the names of everyone attending the session. Below the 

participant window is a chat box in which everyone can type text messages. 

At the bottom left is an audio control box used by instructors or partici-

pants when they want to speak. The instructor and class participants wear 

headsets with microphones, allowing them to speak and to hear what others 

are saying. 

  Clark and Kwinn ( 2007 ) characterize virtual classroom technology as a hybrid 

tool, one that incorporates some features of both asynchronous e-learning and 

instructor-led face-to-face classrooms. Like asynchronous e-learning, the virtual 

classroom relies on screen real estate to communicate content and instructional 

methods. Also like asynchronous e-learning,  virtual classrooms benefi t from 

 frequent learner interactions to sustain attention and promote learning. Like  

face-to-face classrooms, virtual classrooms are instructor-led. Therefore, presenta-

tion rates are not controlled by learners as in most asynchronous e-learning. In 

addition, opportunities for social presence are higher in the virtual classroom than 

in asynchronous e-learning, since  virtual classrooms are typically designed for 

group learning, while asynchronous e-learning is typically designed for individual 

self-study. 

   e-Learning Development Process 
 We saw in Figure  1.2  that training investments in business and industry are 

nearing $60 billion! To get a return on investment, all training initiatives, 

including e-learning, must improve job performances that lead to achieve-

ment of organizational operational goals. Operational goals are bottom-

line indicators of organizational success, such as increase in market share, 

decrease in product fl aws or errors, increase in customer satisfaction, or fewer 

accidents, to name but a few. Unless some analysis and planning accom-

panies any e-learning project, any return on investment is likely to be by 

chance alone. In Figure  1.5  we summarize a systematic process for e-learning 

projects. Since there are many good books on e-learning development, we 

 provide only a brief overview here.   
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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 n1 4

  Performance Analysis 
 All e-learning projects should begin with a performance analysis to deter-

mine that (a) training will help realize important organizational goals by 

fi lling a gap in worker knowledge and skills related to operational outcomes 

and (b) e-learning is the best delivery solution. Often training is requested 

to solve organizational problems that are not caused by a lack of knowl-

edge and skills. In these cases, the root cause(s) of the problems should be 

defi ned and an expensive solution like training should be avoided (Clark 

& Nguyen, 2007). If training is needed, the analysis should consider the 

tradeoffs among various delivery alternatives such as classroom instruction, 

job coaching, working aids, asynchronous and synchronous e-learning, or a 

blend of several of these. 

   Defi ning e-Learning Content 
 Following the performance analysis, a team begins by defi ning the content 

needed to perform the job or achieve the educational objective. In order for 

training to pay off with improved job performance, an e-learning develop-

ment effort must start by defi ning the job tasks associated with operational 

E-Learning Design

Performance Analysis

Job and Task Analysis

Design

Development

Testing and Implementation

Operational
Goals and
Outcomes

Worker
Performance

E-Learning

 Figure 1.5. Alignment of e-Learning with Operational Outcomes. 
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e - L e a r n i n g :  Pr o m i s e  a n d  P i t f a l l s 1 5

goals and the knowledge needed to perform these tasks. The e-learning 

development team observes and interviews people who are expert at a job to 

defi ne the job skills and knowledge. For courseware developed for broader 

educational purposes, rather than a job analysis, the development team con-

ducts a content analysis to defi ne the major topics and related subtopics to 

be included. 

  Based on either the job or content analysis, the team categorizes the 

content of an e-lesson into facts, concepts, processes, procedures, and stra-

tegic guidelines. Table  1.1  defi nes these content types, which have been 

described in detail by Ruth Clark (2007). For example, the screen in 

 Figure  1.3  from asynchronous e-learning is designed to teach use of formu-

las with Excel. The content being illustrated is a procedure: how to enter a 

formula into the spreadsheet. In this segment of the lesson, a learning agent 

shown in the lower left is describing in audio an animated demonstration of 

the steps to construct and enter a formula to calculate January profi t in the 

 spreadsheet.   

  At the completion of the job or content analysis, the design team will cre-

ate a course blueprint that includes lesson outlines and learning objectives. The 

blueprint will serve as a model for the course development effort to follow. 

 Table 1.1. Five Types of Content in e-Learning. 

          Content Type     Defi nition     Example  

     Fact     Specifi c and unique     Operator symbols for 
 data or instance  Excel formulas  

    Concept     A category that includes     Excel formulas  
 multiple examples

    Process     A fl ow of events or activities     How spreadsheets work  

    Procedure     Task performed with     How to enter a formula 
 step-by-step actions  into the spreadsheet  

   Strategic Principles     Task performed by     How to do a fi nancial 
 adapting guidelines projection with a spreadsheet  
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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 n1 6

   Defi ning the Instructional Methods and Media Elements 
 Instructional methods support the learning of the content. Instruc-

tional methods include techniques such as examples, practice exercises, 

and feedback. In our example screen shown in Figure  1.3 , the main 

instructional method is a demonstration. We define media elements as 

the audio and visual techniques used to present words and illustrations. 

Media elements include text, narration, music, still graphics, photo-

graphs, and animation. In the Excel course, audio narration presents the 

words of the learning agent and an animated graphic illustrates the steps 

of the  demonstration. One of our fundamental tenets is that, to be effec-

tive, instructional methods and the media elements that deliver them 

must guide learners to effectively process and assimilate new  knowledge 

and skills. 

   How Delivery Platforms and Software Shape Instruction 
 e-Learning, as we use the term, includes training delivered via CD-ROM, 

intranets, and the Internet. In our fi rst edition, we reported that approxi-

mately 40 percent of computer-delivered training used CD-ROM, while 

22 percent used the Internet and 30 percent used intranets (Galvin, 2001). 

In the intervening fi ve years, upgrades in organizations’ networks in combi-

nation with the advantages of networked delivery make Inter- and intranet 

solutions the predominant distribution choice at close to 90 percent of all 

e-learning (Sugrue & Rivera, 2005). 

  Your choice of delivery platform and software can influence which 

instructional methods and media elements can be included in the course-

ware. For example, limitations in bandwidth, no sound cards, or lack of 

headsets may limit the use of some media elements such as audio and video. 

Most of the major virtual classroom tools support audio and brief video 

clips. As we will see in later chapters, lack of audio is a constraint that will 

negatively impact the instructional quality of your e-learning courseware. In 

contrast, simple graphics are often as useful or better for learning than more 

complex visuals such as animations and video. 
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e - L e a r n i n g :  Pr o m i s e  a n d  P i t f a l l s 1 7

    Two Types of e-Learning Goals: Inform and Perform 
 As summarized in Table  1.2 , the guidelines in this book apply to e-learning 

that is designed to inform as well as e-learning that is designed to improve 

specifi c job performance. We classify lessons that are designed primarily to 

build awareness or provide information as  inform programs,  also known as 

briefi ngs. A new employee orientation that reviews the company history 

and describes the company organization or a product knowledge update are 

examples of topics that are often presented as inform programs. The infor-

mation presented is job relevant, but there are no specifi c expectations of 

new skills to be acquired. The primary goal of these programs is to transmit 

information. In contrast, we classify programs designed to build specifi c skills 

as  perform programs.  Some typical examples of perform e-learning are lessons 

on software use, designing a database, or evaluating a bank loan applicant. 

Many e-courses contain both inform and perform learning objectives, while 

some are designed for inform only or perform only.   

  Table 1.2. Inform and Perform e-Learning Goals. 

            Goal     Defi nition     Example  

      Inform     Lessons that        • Company history  
 communicate information   • New product features       

  Perform Procedure     Lessons that build        • How to log on  
 procedural skills    • How to complete 
 (also called near transfer)   an expense report  

       Perform Principle     Lessons that build strategic        • How to close a sale  
 skills (also called far transfer)   • How to analyze a loan          

  Near Versus Far Transfer Perform Goals 
 We distinguish between two types of perform goals: (1) procedural, also 

known as near transfer, and (2) principle-based or strategic, also known as far 

transfer. Procedural lessons such as the Excel examples in Figures  1.3  and  1.4  
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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 n1 8

are designed to teach step-by-step tasks, which are performed more or less 

the same way each time. Most computer-skills training falls into this cat-

egory. This type of training is called near transfer because the steps learned 

in the training are identical or very similar to the steps required in the job 

environment. Thus the transfer from training to application is near. 

  Principle-based lessons, also called far transfer, are designed to teach task 

strategies that do not have one correct approach or outcome. Thus the situa-

tions presented in the training may not be exactly the same as the  situations 

that occur on the job. These tasks require the worker to adapt strategies to 

various job situations. Typically, some element of problem  solving is involved. 

The worker always has to use judgment in  performing these tasks, since there 

is no one right approach for all situations. Far-transfer  lessons include just 

about all soft-skill training, supervision and management courses, and sales 

skills. Figure  1.6  illustrates a screen from a principle-based course on analyz-

ing a commercial loan. The lesson begins with an assignment to research 

and recommend a new bank client who has applied for a commercial loan. 

     Figure 1.6. Far-Transfer Course on Loan Analysis. 
 With permission from Moody’s Investment Service. 
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e - L e a r n i n g :  Pr o m i s e  a n d  P i t f a l l s 1 9

The learner has access to data from the various offi ce resources shown in the 

interface, including the computer, fax machine, telephone, and books. Since 

the worker will always have to use judgment in applying training guidelines 

to the job, we say that the transfer from training to job is far.   

    Is e-Learning Better? Media Comparison Research 
 Contrary to the impression left by recent reports on the use and benefi ts 

of e-learning, much of what we are seeing under the e-learning label is not 

new. Training delivered on a computer, known as computer-based train-

ing or CBT, has been around for more than thirty years. Early examples 

delivered over mainframe computers were primarily text on a screen with 

interspersed questions—electronic versions of behaviorist psychologist 

B.F. Skinner’s teaching machine. The computer program evaluated answers 

to the  multiple-choice questions, and prewritten feedback was matched to 

the learner responses. The main application of these early e-lessons was train-

ing in the use of mainframe computer systems. As technology has evolved, 

acquiring greater capability to deliver true multimedia, the courseware has 

become more elaborate in terms of realistic graphics, audio, color, animation, 

and complex simulations. But as you will see, greater complexity of media 

does not necessarily ensure more learning. 

  Each new wave of instructional delivery technology (starting with fi lm 

in the 1920s) spawned optimistic predictions of massive improvements in 

learning. For example, in 1947 the U.S. Army conducted one of the fi rst 

media comparisons with the hypothesis that fi lm teaches better than class-

room instructors (see box for details). Yet after fi fty years of research attempt-

ing to demonstrate that the latest media are better, the outcomes have not 

supported the media superiority view. 

 T H E  F I R S T  M E D I A  C O M P A R I S O N  S T U D Y 

 In 1947 the U.S. Army conducted research to demonstrate that instruction delivered 

by fi lm resulted in better learning outcomes than traditional classroom or   paper-based 

versions. Three versions of a lesson on how to read a micrometer were developed. 
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     With few exceptions, the hundreds of media comparison studies have 

shown no differences in learning (Clark, 1994; Dillon & Gabbard, 1998). 

Since our fi rst edition, there have been two new major reports synthesizing 

research on the effectiveness of online learning. A report by Bernard et al. 

(2004) integrating research studies that compared outcomes from electronic 

distance education to outcomes from traditional classroom instruction 

yielded the achievement effect sizes shown in Figure  1.7 . (See Chapter  2  

for information on effect sizes.) As you can see, the majority of effect sizes 

are close to zero, indicating no practical differences in learning between 

face-to-face and electronic distance learning. However, the bars at either 

end of the histogram show that some distance learning courses were much 

more effective than classroom courses and vice versa. A review of online 

learning by Tallent-Runnels et al. (2006) concurs. The research team con-

cludes that:  

    “Overwhelming evidence has shown that learning in an online 

 environment can be as effective as that in traditional classrooms. 

Second, students’ learning in the online environment is affected by 

the quality of online instruction. Not surprisingly, students in well-

designed and well- implemented online courses learned signifi cantly 

more, and more effectively, than those in online courses where 

teaching and learning activities were not carefully planned and 

where the delivery and accessibility were impeded by  technology 

problems.” (p. 116) 

The fi lm version included a narrated  demonstration of how to read the micrometer. 

A second version was taught in a classroom. The instructor used the same script 

and included a demonstration using actual equipment, along with still slide pic-

tures. A third version was a self-study paper lesson in which the text used the same 

words as the fi lm, along with pictures with arrows to indicate movement. Learners 

were randomly assigned to a version and after the training  session they were tested 

to see whether they could read the micrometer. Which group learned more? There 

were no differences in learning among the three groups (Hall &  Cushing, 1947). 
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   From all the media comparison research, we have learned that it’s not the 

delivery medium, but rather the instructional methods that cause learning. 

When the instructional methods remain essentially the same, so does the 

learning, no matter how the instruction is delivered. When a course uses 

effective instructional methods, learning will be better, no matter what deliv-

ery medium is used. 

  Nevertheless, as we will discuss in the following sections, each medium 

offers unique opportunities to deliver instructional methods that other media 

cannot. It’s a common error to design each new medium to mirror older 

ones. For example, some e-lessons appear to be books transferred to a screen. 

To exploit each medium fully, the unique capabilities of the technology 

should be used in ways that effectively support human learning. 
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    Figure 1.7.  Electronic Distance Learning vs. Face-to-Face Instruction: 
 Histogram of Effects. 

    Adapted from Bernard et al., 2004. 
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   What Makes e-Learning Unique? 
 Can we conclude from the media comparison research that all media are 

equivalent? Not quite. Not all media can deliver all instructional methods. For 

example, the capability of a paper document to deliver audio or animation 

is quite limited. Four potentially valuable instructional methods unique to 

e-learning are (1) practice with automated tailored feedback, (2) integration 

of collaboration with self-study, (3) dynamic adjustment of instruction based 

on learning, and (4) use of simulation and games. 

  Practice with Feedback 
 In the Excel courses illustrated in Figures  1.3  and  1.4 , the learner has oppor-

tunities to practice the steps to input a formula into the spreadsheet. The 

asynchronous course includes a simulation that directs learners to construct 

and enter the correct formula to achieve an assigned calculation. If an incor-

rect formula is used, the program gives automated feedback telling the 

learner his or her answer is wrong, providing a hint and asking the learner to 

try again. Prior to this hands-on practice, the learners have seen an animated, 

narrated demonstration of the steps required to input a formula. Similar 

instructional methods are used in the virtual classroom version. Here, the 

instructor provides a demonstration by sharing an Excel spreadsheet from 

the desktop. Following the demonstration, the instructor assigns learners 

calculations using the shared application. What is unique in asynchronous 

e-learning is that the learner’s actions taken in the simulation are evaluated 

by a program that responds with hints or feedback supporting immediate 

correction of errors. In synchronous e-learning, the instructor reviews stu-

dent answers and gives feedback, as in a traditional face-to-face classroom. 

Chapter  11  in this book describes what to look for in effectively designed 

practice in e-learning. 

   Social Software and Collaboration 
 The fi rst CBT lessons were for solo learning. There was little or no interac-

tion with others. But the power of the Internet erases that limitation. In the 

virtual classroom participants communicate in real time through text chat or 
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audio. In both virtual classrooms and asynchronous e-learning, learners can 

collaborate at independent times by email and discussion boards. With the 

emergence of synchronous e-learning as well as social software such as wikis 

and blogs, we anticipate a growing trend in leveraging collaborative tools for 

learning. 

  We do have evidence that, under the right conditions, learning and 

working together can result in better outcomes than learning and working 

by oneself. Unfortunately, we do not yet have suffi cient research to specify 

all of the conditions required to optimize collaborative learning facilities. 

Chapter  13  reviews the research we do have and provides limited guidelines 

for ways to harness the collaborative facilities of the Internet for learning 

purposes. 

   Tailored Instruction 
 e-Learning is the only technology-based delivery vehicle that can make 

ongoing dynamic adjustments to the instructional path based on learners’ 

responses. For example, if the learner makes errors on a practice problem of 

intermediate complexity, the program can offer either an easier problem or a 

similar problem accompanied by increased instructional help. This tailoring 

of instruction based on learning progress is called  adaptive instruction.  Adap-

tive instruction can be implemented in asynchronous e-learning and is most 

benefi cial when training time and costs can be saved by tailoring lessons to 

individual requirements. 

   Simulations and Games 
 In Figure  1.6  we introduce a course that is based on a simulated case study 

for learning an effective process to analyze and recommend funding for a 

commercial loan applicant. After receiving a new commercial loan to evalu-

ate, the learners can access the various objects in the offi ce such as the fax, 

computer, or telephone. They can also visit the loan applicant to conduct 

an interview. Once the learners have collected suffi cient data, they indicate 

whether the loan is approved or denied. Thus, a new loan agent can expe-

rience in a short time a number of real-world loan situations in the safety 

of a controlled environment. The bank loan course illustrates the power of 
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simulation in which realistic job problems are compressed into a short time-

frame. The motivational appeal of online games has prompted great interest 

in constructing learning games based on software simulations. However, not 

all games are equally effective. In Chapter  15 , we summarize evidence and 

guidelines for use of simulations and games in e-learning. 

    e-Learning: The Pitfalls 
 Despite these impressive capabilities of computer-delivered instruction, we see 

two common barriers to the realization of the potential of online learning. 

These are: (1) losing sight of the job, leading to transfer failure, and (2) media 

abuse, leading to over or under use of technology in ways that defeat learning. 

  Pitfall One: Losing Sight of the Job 
 To design powerful learning environments whose lessons both transfer to 

the workplace and improve the performance of the organization is not easy, 

no matter whether planned for classroom or multimedia delivery. To teach 

higher-order problem-solving skills like the ones illustrated in the bank loan 

program (Figure  1.6 ), the designer must fi rst defi ne what those skills are. 

Research on expertise shows that these skills are job-specifi c. In other words, 

the knowledge base underlying a physician is different from one that makes 

a programmer. There is no one set of skills that support expertise across the 

diverse contemporary workforce. 

 W hether planning for near- or far-transfer learning, a detailed job and task 

analysis is a prerequisite and a labor-intensive process. e-Lessons that bypass 

the job analysis process run the risk of presenting knowledge and techniques 

out of context. As you will see in Chapters  10  and  11 , lack of job context 

risks transfer failure. In the end, teaching knowledge and skills that do not 

result in job performance changes will not yield a return on investment. 

   Pitfall Two: Media Abuse 
 Sometimes “technophiles” use all of the technology features available to 

them and in so doing overload learners’ processing capabilities. For exam-

ple, they may decide to include audio in the form of music and narration, 
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on-screen text, and animated visuals in an online simulation. As you will 

read in  Chapter  2 , humans have limited capacity to absorb information and 

over-enthusiastic use of software features can depress learning. In  contrast, 

“technostics” tend to ignore media capabilities. For example, books may 

be transferred to screens, resulting in page turner e-learning. Alternatively, 

face-to-face classrooms may be converted to virtual classrooms with no 

 modifi cations to take advantages of the features of the technology. Unlike 

face-to-face events, however, in e-learning classes, the learner can easily 

 minimize the application or exit the session to engage in more productive or 

motivating activities. In this book we advocate a balance between the tech-

nophile and technostic approaches in which you apply research evidence on 

how to use technology features in ways that promote learning. 

    What Is Good e-Courseware? 
 A central question for our book is, “What does good courseware look like?” 

Throughout the book we recommend specifi c features to look for or to design 

into your e-learning. However, you will need to adapt our recommendations 

based on four main considerations—the goal of your training, the prior knowl-

edge of your learners, the environment in which you will deploy your training, 

and the instructional architectures you use in your e-learning lessons. 

  Training Goals 
 The goals or intended outcomes of your e-learning will infl uence which guide-

lines are most appropriate for you to consider. Earlier in this chapter we made 

distinctions among three types of training designed to inform the student, to 

perform procedures, and to perform strategic tasks. For inform e-lessons, apply 

the guidelines in Chapters  3  through  9  regarding the best use of media ele-

ments, including visuals, narration, and text to present information. To train for 

procedural skills, apply these guidelines and add to them relevant suggestions 

regarding the design of examples and practice sessions in Chapters  10  and  11 . 

If, however, your goal is to develop strategic or far-transfer skills, you will want 

to apply the guidelines from all the chapters, including Chapter  14  on teaching 

problem-solving skills and Chapter  15  on games and simulations.  
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  Learner Differences 
 In addition to selecting or designing courseware specifi c to the type of out-

come desired, lessons should include instructional methods appropriate 

to the learner’s characteristics. While various individual differences such 

as learning styles have received the attention of the training community, 

research has proven that the learner’s prior knowledge of the course content 

exerts the most infl uence on learning. Learners with little prior knowledge 

will benefi t from different instructional methods than will learners who are 

relatively experienced. 

  For the most part, the guidelines we provide in this book are based on 

research conducted with adult learners who were new to the course content. 

If your target audience has greater background knowledge in the course con-

tent, some of these guidelines may be less applicable. For example,  Chapter   5  

suggests that if you explain graphics with audio narration rather than text, 

you reduce the mental workload required of the learner and thereby increase 

learning. However, if your learners are experienced regarding the skills you 

are teaching, overload is not as likely and they will probably learn effectively 

from text or audio. 

   Environment 
 A third factor that affects e-learning is the environment—including such 

issues as technical constraints of the delivery platform, network, and software, 

cultural factors in institutions such as the acceptance of and routine familiar-

ity with technology, and pragmatic constraints related to budget, time, and 

management expectations. In this book we focus on what works best from a 

psychological perspective, but we recognize that you will have to adapt our 

guidelines to your own unique set of environmental factors. 

   e-Learning Architectures 
 Although all e-learning is delivered on a computer, different courses refl ect 

different assumptions of learning, which we introduce here and describe 

in detail in Chapter  2 . During the past one hundred years, three views of 

learning have evolved, and you will see each view is refl ected in courses 
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available today. The three views are reflected in the design architecture 

you select for your training (Clark, 2003). The three architectures and the 

learning assumptions on which they are based, summarized in Table  1.3 , 

are  receptive  based on an  information acquisition  view,  directive  based on 

a  response strengthening  view, and  guided discovery  based on a  knowledge 

 construction  view.   

 Table 1.3. Three e-Learning Architectures. 

              Architecture     View     Inter-Activity     Used for  

      Receptive     Information     Low     Inform training goals 
 acquisition   such as new hire 
   orientation  

    Directive     Response     Medium     Perform procedure 
 strengthening   training goals such as 
   software skills  

    Guided Discovery     Knowledge     High     Perform strategic 
 construction   training goals such as 
   problem solving      

   Interactivity in e-Learning 
 The interactivity of the lessons (from low to high) is one important feature 

that distinguishes lessons built using the various architectures. Receptive 

types of e-learning fall at the lower end of the interactivity scale, as they 

incorporate little or no opportunity for explicit learner responses. Receptive 

lessons are used most frequently for inform training goals. For learning to 

occur, it is up to the viewers of a receptive lesson to initiate mental process-

ing of the information themselves, since no external processing opportunities 

are included. In the mid-range of interactivity are directive e-learning pro-

grams. Directive lessons follow a sequence of “explanation-example-question-

feedback.” These architectures, commonly designed for perform procedure 

training goals, incorporate highly structured practice opportunities designed 

to guide learning in a step-by-step manner. The Excel lessons shown in 
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 Figures  1.3  and  1.4  apply the directive architecture. Guided discovery forms 

of e-learning, including simulations and games, fall in the high interactivity 

range of the continuum. For example, Figure  1.6  shows the interface for a 

guided discovery course in which the learner is constantly engaged by click-

ing on various on-screen objects that provide data or activities related to 

commercial bank loan analysis. 

  Learning is possible from any of these three architectures if learners 

engage in active knowledge construction. In receptive courses, it will be 

up to the learner to actively process the content provided. In directive and 

guided discovery architectures, knowledge construction is overtly promoted 

by the interactions built into the lessons. In the next chapter we describe 

more about the psychological processes needed for learning and how instruc-

tional methods in these architectures can support or defeat those processes. 

    Learning in e-Learning 
 The challenge in e-learning, as in any learning program, is to build lessons 

in ways that are compatible with human learning processes. To be effective, 

instructional methods must support these processes. That is, they must foster 

the psychological events necessary for learning. While the computer tech-

nology for delivery of e-learning is upgraded weekly, the human side of the 

equation—the neurological infrastructure underlying the learning  process—

is very old and designed for change only over evolutionary time spans. In 

fact, technology can easily deliver more sensory data than the human nervous 

system can process. To the extent that audio and visual elements in a lesson 

interfere with human cognition, learning will be depressed. 

  We know a lot about how learning occurs. Over the past twenty years, 

hundreds of research studies on cognitive learning processes and methods that 

support them have been published. Much of this new knowledge remains inac-

cessible to those who are producing or evaluating online learning because it 

has been distributed primarily within the research community. This book fi lls 

the gap by summarizing research-based answers to questions that multimedia 

producers and consumers ask about what to look for in effective e-learning. 
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   C O M I N G  N E X T 

 Since instructional methods must support the psychological processes of 

learning, the next chapter summarizes those processes. We include an over-

view of our current understanding of the human learning system and the 

processes involved in building knowledge and skills in learners. We provide 

several examples of how instructional methods used in e-lessons support cog-

nitive processes. In addition, we present some guidelines to help you under-

stand and evaluate research evidence presented throughout the book. 
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