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Use Audio-Chapter 6

Explain complex visuals with words presented
in audio rather than text

Avoid Redundancy-
Chapter 6

Avoid presenting words in text and audio that
repeats the text.

Signal Attention—
Chapter 7

Use cues in text, graphics, and audio to direct
learner attention to important content.

Maintain Coherence—
Chapters 6 and 8

Keep text succinct. Avoid words or stories that
are not directly related to the instructional
objective.

Keep Text and Graphics
Contiguous-Chapter 6

Personalize Lessons—
Chapter 9

Align text close to the visual display it
describes.

Use conversational language and
learning agents and include instructor point
of view.
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Guideline

Description

Allow Pacing Control—
Chapter 6

In self-study materials, allow learners to move
through the content at their own rate. For
example, put a continue button on e-learning
screens.

Use Pre-Training to
Organize Content—

Teach relevant concepts prior to teaching pro-
cess stages or task steps.

Chapter 6

Include Analogies— Model the features or functions of new

Chapter 9 content with illustrations from a different
content domain.

Include Worked Provide demonstrations to illustrate task

Examples-Chapter 9 performance.
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Vary the Context—
Chapter 12

Use examples that have diverse surface
features but similar deep structure to promote
far-transfer learning.

Include Process
Content-Chapter 9

Teach how systems work to promote
far-transfer learning.

Minimize Note-
Taking-Chapter 10

Maximize limited instructional time and
ensure accurate references by providing learn-
ers with notes or working aids that summarize
the core lesson content.

group discussions, instructor questions, short-answer exercises on

screens or in workbooks. Table 17.3 summarizes major guidelines

to apply as you create and deliver practice opportunities.

What Is an Excellent Lesson?

As summarized in Figure 17.1, there is no yellow brick road to

training excellence. The optimal choice of instructional strategies
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Table 17.3. Guidelines to Apply to Practice Sessions

Guideline

Description

Support Deliberate

Assign tasks that are just outside the

Practice-Chapter 1 performers competence and focus on specific
gaps in their knowledge and skills.
Offer Explanatory Inform learners not only of the correctness

Feedback-Chapter 10

of their responses but of the reason behind a
correct or incorrect response.

Manage Cognitive
Load-Chapter 10

Avoid physical activities that add extraneous
processing load that interferes with productive
mental processing leading to learning.

Distribute Practice
Throughout-Chapter 10

Space exercises throughout the course and
lesson rather than all in one place.
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Guideline

Description

Use Operational
Simulations-Chapter 12

Provide step-by-step simulations for near-
transfer tasks that are unsafe or impractical to
practice on the job.

Use Conceptual
Simulations-Chapter 12

Provide simulations that model a real-world
system or process to build knowledge and skills
for far-transfer learning

Use Training Limit device functionality during early practice
Wheels-Chapter 6 with operational simulations.
Apply Power Law of Greatest learning gains occur during the

Practice-Chapter 10

first few practice assignments; assign
the amount of practice based on task
performance criticality.
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Offer Memory Support
and Job Aids-Chapter 6

Provide external sources of reference to facts
and steps to guide practice and performance
of new job tasks.

Include Self-Explanation
Questions-Chapter 10

Help learners to process demonstrations and
graphics by asking questions about them.

Include Collaborative
Learning Opportunities—
Chapter 10

Leverage social presence by offering structured
exercises for small groups of learners.

Use Problem-Centered
Designs-Chapter 13

Center learning opportunities around job-
relevant problems for far-transfer learning of
participants with some background experience.

Provide Diagnostic
Tests-Chapter 14

Offer learners opportunities to assess their
progress throughout the learning event.

Encourage Productive
Attributions-Chapter 16

Encourage learners to attribute success and
failure to controllable causes such as effort.
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Consider Part or
Whole Task Practice~
Chapters 12 and 13

Assign practice on subtasks that can be
learned independently of a full task or on
simplified whole tasks that must be learned in
context of the entire task.

Build Automaticity—
Chapter 10

Use drill and practice when fast error-free
responses are needed.

Promote Elaborative
Rehearsal-Chapter 10

Design practice exercises that promote deep
learning; avoid regurgitation exercises.

Encourage Mastery
Goal Achievement—
Chapter 16

Help learners record and review their progress
over time, rather than focus on the outcomes
of others.

Apply Identical
Elements and Mirror
the Job Principles—
Chapters 11 and 12

For near-transfer learning, emulate the
application environment in look and response
requirements of examples and exercises.
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Figure 17.1. No Yellow Brick Road to Training Excellence

Learners

Goals
- Novice
- Experienced

- Near Transfer

- Moderate Transfer
< Far Transfer

Instructional
Strategies

- Modes

- Methods
- Architectures
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depends on differences among your learners and your instruc-

tional goals.

Tailor for Prior Knowledge
The most important learner differences are relevant background
knowledge. In general, the more related prior knowledge and
metacognitive skills your learners have, the less need for heavily
guided instructional formats such as directive architectures.
This is because these learners are able to use schemas they have
in long-term memory to initiate and manage their own learning
processes. Learners with high background knowledge and meta-
cognitive skills make appropriate decisions about what they need
to learn and how to learn it. In contrast, novice learners benefit
from learning aids I've discussed throughout the book that com-

pensate for their lack of schemas.
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Tailor for Outcome Goals

The type of skills to be gained is a second important factor to
consider when selecting instructional modes, methods, and archi-
tectures. Near-transfer skills are best learned through high-fidelity
operational simulations in a directive learning architecture. In
these lessons, demonstrations and practice exercises reflect per-
formance environments similar to those of the job. Working aids
introduced during the training will encourage transfer of new
skills to similar tasks on the job.

In contrast, moderate transfer goals demand a range of faded
worked examples using realistic work scenarios that systemati-
cally vary their surface features and remain consistent in their
underlying principles. Opportunities to contrast and compare
multiple cases or examples will increase the chances of deeper
understanding, leading to routine expertise. Moderate transfer

goals related to systems benefit from healthy doses of process
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or “how it works” content so that learners know not only what
to do but how their actions affect the system. This deeper layer
of understanding will help learners adjust their actions when cir-
cumstances require adaptation for optimal system functioning.

Finally, far transfer—the type that leads to adaptive expertise—
requires a firm knowledge base but also a long-term commitment
to training and organizational support that helps experts engage in
creative and critical thinking within and across domains. Adaptive
expertise will grow as much from experience as from formal learn-
ing opportunities.

In this final chapter, I first describe three specific lessons 1
designed that reflect receptive, directive, and guided-discovery
architectures. I present these examples as a context to integrate
some of the predominant themes and methods summarized
throughout Building Expertise. 1 end with some guidelines for
design of exploratory learning environments to build creative

and critical thinking skills.
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How It Works

A good presentation or briefing starts with the planning phase.
To trigger motivation, the presentation needs to consider the
personal interests of the attendees and present ideas and exam-
ples in a relevant context. While my presentation on Efficiency in
Learning s really about cognitive load theory, I need to contextu-
alize it in terms that my audience considers important—namely
how to develop efficient learning environments that save time
and money.

I like to engage participants even before my presentation
begins. Therefore I include a true-false pre-test in the handout
and a place a note on my title slide urging participants to try
the pre-test before the presentation starts. The five to eight pre-
questions ask about training guidelines that will be discussed
in the presentation. Typically, keynotes tend to be very one-

sided with an active presenter and a passive audience. I insert
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Sample 1: A Receptive Presentation

I'm sure that receptive forms of instruction make up the larg-
est proportion of learning environments—certainly in educa-
tional settings as well as in workforce learning. That’s because
many instructors base their training on models of lecture-based
courses they experienced in college settings. In addition, a brief-
ing is about the fastest way to pull together a training event, and
it allows a great deal of content to be “covered” in a relatively
short time. Unfortunately, content “covered” is not necessarily
content learned!

Quite often I present short receptive briefings—mostly in
the form of keynote speeches. For example, I have given several
forty-five or sixty-minute speeches on my book on cognitive load,
Efficiency in Learning, to groups of thirty to three hundred. I'll illus-

trate my receptive design techniques based on this presentation.
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opportunities for engagement to make a receptive architecture as
interactive as practical.

After a brief introduction, I typically will ask for a show of
hands on answers to the pre-test questions, often summarizing
how the votes fall out—but not giving any answers! Next I show
a short multimedia lesson that is included on the book’s CD.
The example is polished—it looks good. However, it violates just
about every cognitive load principle. After showing the sample, I
ask participants to grade it and list their reasons. Then I ask them
to discuss their grades and reasons with others sitting close by.

Next I lay some groundwork for the content through some
audience-participation demonstrations. For example, I engage
participants in a couple of the experiments I described in
Chapter 5. I use these demonstrations to illustrate the limita-
tions of our working memory and how working and long-term

memory work together. Then I get to the meat of the presen-
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tation, which focuses on a series of cognitive load principles.
Rather than present principles in a didactic mode, I show two
very brief versions of a lesson (one in violation and one congru-
ent with the principles) and ask participants to select the one
they think leads to most efficient learning. Following their vote,
I show the experimental data that supports the principle as well
as some examples.

At the end of the presentation, I return to the sample shown
in the beginning and ask them to vote again. Then I play a muldi-
media commentary on the sample from Dr. John Sweller (the
originator of modern cognitive load theory), which reinforces
the main guidelines of my presentation. In the concluding min-

utes, I review the pre-test, which serves as a good summary event.

Learning Tradeoffs
There are no perfect learning architectures, and receptive envi-

ronments are particularly challenging to learning because they
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rely on the learner to actively process the content. We've all
zoned out during lectures or even well-crafted documentaries.
Here is how my keynote speech stacks up.

Motivation. In a receptive learning environment, it’s impor-
tant to show relevance right away. I've seen conference attend-
ces walk out on keynote speeches after five minutes, having
heard nothing that engages their interest. I use the pre-test and
the “grade this sample” introductory exercises to engage par-
ticipants and to provide a specific context. I also make some
explicit comments on the power of cognitive load theory to
directly communicate the benefits participants can anticipate
from my presentation. For example, I explain that cognitive load
theory is the single more powerful and universal proven set of
modern learning principles. We also know that motivation can
be driven by interest. That's why it’s important to articulate your

message in the context of your audience—to call on their per-
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spectives from the start. Explain or illustrate how your presenta-
tion solves their problems or gives them an edge.

Attention and Prior Knowledge. Receptive learning environ-
ments are famous as attention losers. It is the very talented speaker
who can command attention through a receptive presentation of
an hour or more! Depending on the purpose, some speakers use
humor, some use stories, and some use props to hold attention.
Coming from a training background, I usually rely on interac-
tions between the audience and my content as well as among
members in the audience. As I plan the topics of my presentation,
I simultaneously consider the types of questions and activities I
can manage with a large group that will promote attention and
forward my message. To avoid split attention, I discourage note-
taking during receptive presentations. Most participants cannot
follow the content and at the same time take meaningful notes.
Therefore, rather than including copies of the slides in my hand-

out I provide textual summarizes of the main content points.
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Regarding prior knowledge, my introductory exercises—the
pre-test and the “grade this sample” exercise, along with audi-
ence discussions, will activate relevant prior knowledge because
the questions and the sample are directly related to the topics to
be presented and reflect a familiar context.

Cognitive Load. Receptive environments can easily overload
the audience. The combination of technical information pre-
sented in a passive instructor-controlled pace can often impose
more work than memory can handle. I have learned in my
presentations that it’s often better to say less but to say it well.
While my early presentations incorporated just about everything
I knew about cognitive load theory in an hour or less, I quickly
realized that content covered does not translate into content
learned. Participants would leave these bloated sessions feeling
overwhelmed and demotivated rather than energized. I needed

to do some drastic trimming and leave participants with addi-
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tional follow-up resources to pursue at a later time.

Encoding and Transfer. Lacking overt engagement, recep-
tive environments must rely on implicit encoding methods. One
of the most powerful and underutilized techniques is graphics.
We've all sat through lengthy presentations looking at slides of
text and more text. Instead, slides should contain relevant—not
gratuitous—visuals. For example, Figure 17.2 shows a visual from
the cognitive load presentation. The slide visualizes a chemistry
analogy to communicate the relationships among three important
components of all learning environments. In addition to graphics,
a conversational tone and questions—even rhetorical questions—
can promote encoding during the presentation. Finally, I incor-
porate as many examples as possible to concretize and illustrate
main points.

Even with implicit methods like these, I don't expect a great
deal of learning from my keynote speeches. For the most part,
keynote speeches are not really designed to build knowledge
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Figure 17.2. A Slide from a Receptive Presentation Uses a Visual Analogy
Clark and Kwinn, 2007
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or skills. My goal is to build some awareness — perhaps spark
enough interest so that some will pursue the topic at a later time.
The bottom line is dont expect much learning from a briefing
and don’t rely too much on receptive environments when your
goal is building expertise that relies on new knowledge and skills.

Transfer. With little learning, it’s not realistic to expect much
transfer. I do provide some working aids in my handout. For
example, participants can use a checklist I include as a reminder
of cognitive load techniques they can apply. Many conference
organizers require presenters to include a working aid as part of
their handout as a transfer-enhancer.

Metacognitive Skills. Similarly, I doubt that receptive envi-
ronments will do much to build skills in goal setting, selection
of strategies, or monitoring. Building metacognitive skills will

require a much more learner centered architecture.
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In short, receptive environments have some limits when it
comes to learning. They are likely overused in many training
settings that would be better served by more interactive archi-
tectures. However, we know that learning is based on mental
activities—not physical activities. Therefore, well-designed recep-
tive environments that promote those psychological learning
events can be effective. In fact, for learners with relevant back-
ground knowledge, brief lectures have been shown to result in as
much or more learning as formats with greater physical activity
(Haidet, Morgan, O’Malley, Moran, & Richards, 2004; Mayer &
Suhre, 2007).

Sample 2: A Directive e-Lesson
I had the opportunity to work with John Sweller and Frank

Nguyen to design a demonstration lesson on Excel that would
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tllustrate cognitive load principles in our book Lfjiciency in
Learning (Clark, Nguyen, & Sweller, 2006). The lesson is a
self-study asynchronous e-lesson on how to construct formulas

in Excel.

How It Works

The Excel lesson starts with a pre-test to guide learners to lesson
topics that are unfamiliar to them. One of the big advantages of
self-study e-learning is the opportunity to increase instructional
efficiency of heterogeneous audiences by guiding individuals to
topics and lessons based on their prior knowledge. Following the
pre-test, the lesson presents learning objectives and introduces
Barb’s Bargain Basement Boutique—a small business that will
serve as a context for the various spreadsheet examples and exer-
cises in the lesson.

The first part of the lesson applies content segmenting and

pre-training principles by teaching key concepts prior to the
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Figure 17.3. Directive Design for Excel Lesson
From Clark, Nguyen, and Sweller, 2006
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- Faded Worked Examples

l

Post-Test

main procedure of inputting a formula into a spreadsheet. For
example, the concepts of Excel operators and formula formats
are taught first. We used faded worked examples to illustrate
construction of formulas to accomplish various calculations for
Barb’s small business. We made the examples more interactive by
adding self-explanation questions to some of the worked steps.
Figure 17.3 summarizes the main components of this directive

design.

Learning Tradeoffs
Directive lessons draw their strength from excellent manage-

ment of cognitive load. By keeping lessons and topics brief and
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including frequent interactions with feedback, you can efficiently
train novices to learn procedural skills along with supporting
knowledge.

Motivation. It’s easy to show relevance in directive lessons
by including a “what’s-in-it-for me” job-relevant demonstration
right in the beginning. This need not be lengthy and, in fact,
should not be too detailed. Provide just enough to illustrate the
outcomes and benefits of the lesson skills. T think we could have
done a better job of this in our sample lesson. Although we do
start off with Barb’s spreadsheet, we could have used our learn-
ing agent to briefly show the advantage Barb gained by quickly
updating her calculations through the use of formulas.

Attention and Prior Knowledge. There are many opportu-
nities to sustain attention in a directive lesson through frequent
relevant learner responses to questions and exercises. In addi-

tion, when teaching procedures that involve complex interfaces
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such as screens or equipment, use cueing to direct the eye to the
relevant portion of the graphic. Cues such as circles or arrows are
especially helpful when presenting animated demonstrations of
software or equipment.

By tailoring the content to individual prior knowledge
through pre-tests, asynchronous e-learning can effectively adapt
training to participant background knowledge. In addition, a
preview of the job tasks as described under “Motivation” could
serve as an advance organizer of the lesson to follow.

Cognitive Load. Mental load management is a major strength
of the directive architecture. We segmented our lesson into short
topics that preceded the main skill of inputting a formula into
a spreadsheet. We explained relevant visuals with audio or with
text placed near the graphic. For each topic we included faded
worked examples that ended in full practice exercises. We added
memory support to initial exercises in the form of reminders of

the formula formarting guidelines.
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This high level of guidance will replace the schemas that
novice learners lack, enabling them to complete lesson tasks.
However, for more experienced learners, too much guidance
can defeat learning by making the task so easy that they fail to
engage. Therefore, you should use high levels of support in begin-
ning lessons, but remove it gradually as your course progresses.

Encoding and Transfer. These two critical processes are also
well supported by directive architectures. Encoding is promoted
by a combination of implicit methods, such as visuals, learning
agents, and examples as well as by explicit methods—notably the
frequent practice interactions and self-explanation questions used
with worked examples.

You can realistically aim for near or moderate transfer with
directive architectures. In our Excel lesson, our goal was mod-
erate transfer. We wanted learners to be able to adapt formu-

las to various scenarios they might encounter on the job. Barb’s




image35.png
Boutique required calculations regarding expenses, income, and
inventory—a full range that allowed us to illustrate various oper-
ators and formula formats. A project that requires learners to set
up a spreadsheet to accomplish their own work-related task would
improve transfer even more. Such an assignment would require
instructor intervention to review the work. Since our lesson was
designed to be self-contained, we did not include a project.

Metacognitive Skills. Directive architectures are better at
compensating for lack of metacognitive skills than for building
them. Our course used pre-tests to direct learners to knowledge
and skills they lacked. There was minimal learner control, as the
sequence, examples and exercises were served up as the learner
pressed the continue button. Of course, these elements can
always be bypassed, but for most learners, who tend follow the
default layout of the course, there are few choices.

The directive architecture reflects an instructional design that
has been associated with behavioral models of learning since the

mid-20th Century. It is not ideal for all goals. However, to teach
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novices procedural skills most efficiently, it is still your best bet!
However, if your goal is deeper learning associated with problem
solving and innovative types of expertise, you will need to move
beyond directive architectures. Let’s look at one alternative—

guided discovery!

Sample 3: A Guided-Discovery Classroom
Workshop

After reading so much about problem-based learning, I was eager
to try it out for myself. Because I teach relatively brief courses (sev-
eral days rather than semesters), I needed to adapt the problem-
based learning approach. I wanted an interactive and effective way
to teach the principles from my book e-Learning and the Science of
Instruction written with Richard Mayer. A combination of problem-

based and jig-saw collaborative learning seemed a good way to
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N THIS FINAL CHAPTER, | summarize the instructional
principles that appear throughout the book in the context
of their application to lesson design and delivery. To illustrate
practical applications, | describe some ways | have applied
these guidelines to receptive, directive, and guided-discovery
learning environments that | designed and taught. In the con-
text of these examples, | review the methods needed to support
the major learning processes discussed throughout the book,
including:
* Motivating learners
* Gaining and sustaining attention
* Activating prior knowledge
* Managing cognitive load
* Building mental models

« Transferring new skills to the job
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accomplish my goals. I diagram the class flow in Figure 17.4.

Figure 17.4. A Guided Discovery Collaborative Design

Orientation

Team A Team B
Design Draft 1 Design Draft 1

Basic Concepts
Interactive Lecture

Individual
Reading Chapter Chapter Chapter
. 3 4 N
Assignments
Chapter Team
Teach-Backs

Team B
Design Draft 2

Team A
Design Draft 2
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How It Works

Class starts with a brief orientation. I have found that problem-
based learning and structured collaboration are unfamiliar to
many participants. Therefore, I spend a litdle up-front time
explaining the basic structure and benefits. I then present the
learning objective and break the class into teams to prepare a first-
draft solution to my case study problem. I allow 45 to 60 minutes
for the initial case assignment.

The case consists of some poorly constructed e-learning story-
boards. Designing the case required some thought and revision.
First, it had to be the right level of challenge and complexity. My
pilot versions were too complex for the amount of time available
and [ arrived at the final version after several revisions and
simplifications. Second, the case study storyboards had to com-
municate the core content of the lesson so that teams could gain

a quick understanding of the content they had to teach. The goal
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of my class is not to learn about the lesson content, but rather
its to focus on how to treat the content effectively. Therefore,
I needed a method to communicate the core content efficiently.
The storyboards along with a sample test to illustrate desired
outcomes serve that purpose. Third, the topic of the case study
needed to lend itself to application of the main principles of my
lessons, which include visualization of content and inclusion of
examples and practice.

After teams complete first drafts of the case lesson, I give an
interactive PowerPoint presentation that covers basic concepts
presented in the first two chapters of the book. Next I assign a
chapter in e-Learning and the Science of Instruction to each partic-
ipant. I give them about an hour to read the chapter individually
and to construct a teaching aid. After my pilot sessions, I found

that I obtained better results if I gave specific directions about
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what should be on the teaching aid as well as posted an example
of an effective aid.

Following the individual chapter readings, I assemble partici-
pants into chapter teams. Thus, everyone who read Chapter 3,
for example, meets as a team. The chapter teams have twenty
minutes to compare their individual teaching aids and construct
a common aid for a class presentation. Next, each chapter team
makes a ten-minute presentation on the principles of their chap-
ter. In total, all the presentations take around forty-five to fifty
minutes. | augment the team presentations with any important
points that need more emphasis.

Finally, the design teams reconvene, review their first draft
case study storyboards, and edit them by applying the principles.
At this stage, I pass out a checklist as a working aid of evidence-

based practices in e-learning.
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Learning Tradeoffs
Guided-discovery classes are fun to design and to teach. But they
can be challenging for instructors (and students) who are used
to an instructor-centered approach. Instructors may feel they are
not doing their job because they are not “in control” of the con-
tent of the class. Participants may feel they are cheated by not
hearing a lecture. Some of these perceptions are culture-specific.
I recall complaints from a guided discovery type class I taught
in Scandinavia. The participants wanted to learn directly from
the expert—NOT through an experience with their colleagues.
However, for goals of building moderate- to far-transfer learning
that emphasize problem-solving skills, well-designed guided-
discovery learning environments offer better opportunities than

cither a straight receptive or directive architecture.
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Motivation. One of the strengths of problem-based learn-
ing is motivation! Research has shown that, although medical
students may score equally well on knowledge tests, those who
take a problem-based curriculum like it better! No doubt start-
ing the class with a job-relevant case study along with the col-
laborative discussions immediately positions learning as relevant
and interactive. A good recipe for learner commitment!

Attention and Prior Knowledge. Engagement in a job-
relevant problem that offers the right level of challenge will, like
a good game, support attention. In addition, the collaborative
work has been shown to activate relevant prior knowledge.

Cognitive Load. One of the challenges of any form of guided
discovery can be mental overload. Having to learn while at the
same time solving a problem can impose too much on working
memory. Therefore, guided discovery is most safely used with

more experienced learners—say workers at a journeyman level.
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Alternatively, guided-discovery lessons can be supported with
various learning aids commonly called scaffolds to manage the
“Aounder factor.” Some examples of scaffolds I include are a case
problem that is not too complex, heterogeneous design teams that
evenly distribute more experienced participants among the teams,
worked examples of a teaching aid to help participants organize
their chapter readings, as well as clear directions regarding activi-
ties, deliverables, and time frames for each activity.

Encoding and Transfer. In this workshop, participants are
actively engaged in job-relevant activity about 80 percent of the
time. Discussing a design problem, reading a chapter while con-
structing a teaching aid, doing a teach-back, and revising their
first draft solutions all offer explicit encoding opportunities.

The goal of the workshop is moderate transfer. In my certifica-
tion program, I promote transfer by requiring participants to com-
plete a post-class project in which participants apply the workshop

principles in the workshop to their own e-learning assignments.
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Additionally, I support transfer with a checklist of techniques cre-
ated by the participants during the teach back sessions.
Metacognitive Skills. Problem-based learning designs offer
solid opportunities to build metacognitive skills. I believe this is a
facet of my workshop that I could improve. For example, I could
add some “think-aloud” models of a course designer applying the
principles in various situations. I could also ask design teams to
consider their project and problem-solving process as well as
their output. My main excuse is lack of time. I have chosen to
stress the main content of the book rather than the back story
of design rationale. But I suspect that many other instructional
professionals also lack time and that collectively we need to
weigh the tradeoffs between content coverage and building cre-

ative and critical thinking skills.
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Problem-Based Learning Benefits
In summary, [ have found a structured problem-based collaborative
design works well for learners with some background in the target
skills. The case study and the diverse collaborative activities provide
a motivational context for learning. Learning success depends on
(1) designing a case problem that will support the learning objec-
tives given your constraints of time and resources, (2) structuring
the class design and delivery in ways that keep participants engaged
in productive activities that will support problem solution, and
(3) providing ready access to supporting resources that will guide

case study solution.

Exploratory Architectures for
Far-Transfer Learning

As a result of my business framework and audience, I have not

had the opportunity to work with exploratory architectures.
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Yet I believe they have high potential as we face the challenges of
building resources that encourage creative and critical thinking.
Here are some thoughts on how these might play out.

Start with a design or problem assignment. Creative think-
ing must occur in a context—a context that allows for application
of guidelines to either solve a problem or design some job-relevant
artifact. The goal is not so much the solutions or designs per
se—although a secondary benefit might be some useful products.
Rather, the goal is to apply domain-specific techniques that lever-
age creative idea alternatives, along with implementation and crit-
ical evaluation of their effectiveness. Action learning that involves
small team work on real organizational challenges is one potential
model of this type of instruction.

Assemble diverse expertise in the team. A challenge that
all experts face is conceptual fixation on ideas and solutions

that arise from their developed schemas. For example, cardi-
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As a fourth example of how these guidelines might be applied,
| conclude with some thoughts of how to tackle the challenge
of building adaptive forms of expertise through exploratory
learning environments that promote creative and critical
thinking skills.

Adopting Evidence-Based Practice
Throughout Building Expertise 1 have presented evidence for

instructional modes, methods, and architectures you can use to
support essential psychological learning processes. I believe we
are transitioning from a craft approach to training to a profes-
sional practice based on evidence of what works. As a training

professional, you must incorporate evidence as one factor in your
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ologists tended to recommend a cardiac solution even when
the problem really was not related to cardiology (Chi, 2006).
Multidisciplinary teams working together on the same assign-
ment offer an opportunity to cross-pollinate the schemas of any
one expert. We are learning more about how to best leverage
expertise in work teams.

Incorporate worked examples that apply problem-solving
beuristics appropriate to the domain. Traditional worked exam-
ples focus on the overt steps and decisions behind a standard
solution in a given domain. However, creative and critical think-
ing will benefit from worked examples that stress metacognitive
processes—the back story behind successful innovation. The back
story will typically require some form of cognitive task analysis
because experts can rarely articulate the full and accurate think-
ing and monitoring processes they use during problem solving.

Provide access to varied resources. Innovation will rely not

so much on use of a prescribed set of concepts and guidelines but
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on the ability to access and adapt resources within and outside
organizations. Internet and intranet skills will play an important
role. Being aware of available resources, both technical and per-
sonal, being able to subject such resources to critical evaluation,
and to apply them to unfamiliar problems are the new soft skills
of the adaptive expert of the future.

Maintain a library of problem or design solutions that
illustrate both process and product outcomes. Lessons learned
from a new product design or a problem resolution are lost
unless some knowledge management effort is invested to cap-
ture and store them. For example, in a problem-based learning
course I designed for intelligence analysts, learners were required
to apply course techniques to their own work in a project. By
recording those projects and housing them in an online reposi-

tory, lessons learned became available to the broader community.
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A Final Word

Expertise in all its forms is the bedrock of economic competitive-
ness in the 21st Century. As professionals who are responsible for
the growth and deployment of expertise in organizations, I hope
you are able to adapt the guidelines in this book to your own
instructional environments. Your observations and suggestions

are welcome. Please contact me at Ruth@Clarktraining.com.
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decisions about design, development, and delivery of instruction.
How many times have you been told (1) what content to train,
(2) how long the training should last, (3) when the training is to
be rolled out, and (4) what approach to take to the class? Because
just about everyone believes he or she is an expert in learning,
your challenge is to establish yourself as a professional by explain-
ing best practices to your clients and stakeholders in terms of the
psychology and evidence behind those practices.

Specifically, you need to build learning environments that
trigger core psychological events of active learning that have
been the focus of this book. In this summary chapter, I organize
the major guidelines presented throughout the book into tables
focused on techniques to consider in lesson introductions, when
presenting content, and when designing and delivering practice
opportunities. Then I illustrate these ideas using some lessons
I have designed using receptive, directive, and guided-discovery

architectures.
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Guidelines for Lesson Introductions
Motivating learners, gaining attention, and activating prior
knowledge are the three main psychological events that result
from a successful introduction. Table 17.1 summarizes three

major guidelines to get your training off to a good start.

Guidelines for Presenting Content
Whether you are using PowerPoint slides, workbooks, or e-learning
screens, all lessons at some point present the content learners need
to achieve lesson objectives. When presenting content you need to
reduce irrelevant types of cognitive load as well as use implicit
instructional methods that promote active building of new mental
models. Table 17.2 summarizes the major guidelines to consider

when presenting content.
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Guidelines for Practice

Many learning environments incorporate opportunities for active

engagement with new content with activities such as case studies,

Table 17.1. Guidelines to Apply to Lesson Introductions

Guideline

Description

Make Relevance
Obvious-Chapter 16

Use a demonstration, scenario, or problem to
make the application of new knowledge and
skills obvious from the start

Activate Relevant Prior
Knowledge-Chapter 8

Use an activity, previews, and advance
organizers to help learners bring relevant
knowledge into working memory

Present Learning
Objectives-Chapters 7
and 14

Provide a clear statement of expected
outcomes from the lesson
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Table 17.2. Guidelines to Apply to Content Presentations

Guideline

Description

Optimize Mental
Capacity-Chapter 7

Maintain energy levels by managing the
physical environment, minimizing fatigue, and
promoting accountability for learning.

Include Learning
Agents— Chapter 9

Use agents to provide explanations or
engage in question-answer dialogs in
e-learning.

Build Situational
interest-Chapter 16

Write or speak with well-organized, concrete
language that engages learners.

Use Graphics—
Chapter 9

Use relevant visuals to present content.





