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Figure 1 Variable C 
 

Chapter Introduction 
 
The previous chapters introduced the ABCD instructional design model. The ABCD 
model is useful because it describes four important elements in learning environments. 
This chapter explains Variable C, and describes the learning environment conditions 
that must be present for learning outcomes (see Figure 1.) Variable C bridges the gap 
between Point A and Point B, it acts as an intervention to move the learner to the 
destination. 
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Figure 1: Variable C Icon 
 
Two icons reside within Figure 1: the interaction icon and the step icon. Think of the four 
overlapping circles as interactions, each circle represents a form of interaction.  
The steps in the Variable C icon are the scaffolding you create to purposefully support 
your learners, step by step, towards Point B, the outcome. It will help you as well to the 
think of the energy it takes to walk up steps, because the C variable depends upon the 
learner and how much energy they expend to get from Point A to Point B. Think of that 
energy as fueled by interactions between the learner and the learning environment.  
 
When you work with Variable C elements you are basically scaffolding interactions to 
increase understanding. There are two other "C" terms that describe variable C: 
catalyst, and context. Catalyst refers to igniting learning. Context represents the 
learning environment, the conditions and strategies that exist to stimulate learning 
experiences. When you create the learning environment you ask yourself; What types 
of interactions does the learner need? How can those interactions facilitate an optimal 
cognitive load for the learner? The letters d, i, k under the scaffold represent a strategy 
that includes data, information and knowledge. This strategy is one of several 
instructional strategies described in this chapter and describes an instructional 
scenario where data is presented to a learner, learners work with and organize the data 
to form information, and learners visualize the information in a way that is meaningful to 
form knowledge. 
 
We think of the C variable as the “heart and soul” of instructional design. Designing the 
learning environment is the exciting part of the process for us. It is the part of 
instructional design where you do your best to “reach out and grab the learner’s 
interest.” We use our own creativity as designers to elicit the creativity of our learner. It 
is the place where we directly address cognitive load issues because we ask 

• “What is the nature of the content to be taught, does it have a high cognitive load? 
Is the intrinsic nature of the content complex, or is the content easy to learn?” 

• “What can we do to make the information germane or meaningful for the learner?” 
• “How can we remove extraneous load?” 

 
This chapter describes how to answer some of these questions in three sections. The 
first section, interventions, describes five catalysts for learning and when they are 
effectively applied. These catalysts include information, job aids, performance tools, 
instruction and education. The next section describes four types of interactions within 
the learning environment that promote learning. The next section of the chapter covers 
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six visualization strategies that are used to scaffold or support learning. The final section 
briefly introduces strategies suggested in the revised Bloom’s Taxonomy.  
 

Interventions 
 

As instructional designers we create interventions to support the learner's cognitive 
load. Interventions move people from Point A to Point B. Point B can be either an 
immediate performance goal, or it can be a future performance goal.  
 
Types of interventions 
  
A training and performance intervention is an artifact or experience that appears 
between a learner and a desired performance. According to Clark and Estes (2002) the 
gap between what a learner knows and what a learner needs to know is closed by an 
intervention that takes one of four forms, including:  
 

Clark and Estes • Lohr and Ursyn 
• information,  
• job-aids,  
 ß  Performance tools 
• instruction  
• and education (Clark and Estes, 2002).  
 

We introduce a fifth intervention (performance tools) to account for performance and 
training interventions that are discovered, often by use of new technologies, and often 
by the learners themselves. For the most part, the interventions in this list are 
increasingly complex. Job-aids are more complex than information, performance 
technology is more complex than job-aids, and education is the most complex 
intervention of all. A learning environment will contain all five types of interventions. In 
the past, learning environments were settings that focused on education and training. 
Today learning environments are settings that use the five categories that have been 
introduced in this chapter.  
 
Information Interventions 
 
When do you need an information intervention? According to Clark and Estes (2002), 
you provide information when a person’s past experience does not contain the 
knowledge needed to perform in their work or learning environment.  
 
For example, if someone is worried about the West Nile Virus, and has never learned 
the symptoms of the disease, they will seek information. Perhaps they will go to the  
Internet or to the local library. The person wants facts and data. The person may want 
to read or hear an audio recording of the information. 
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Another example of information interventions are dictionaries. If you did not know what 
was meant by the term “copy”, a dictionary would inform you that copy means 
duplicate. A Help file in a computer program might define copy as “… a command 
used to duplicate information into a memory buffer to be used later when a ’paste‘ 
command is executed.”  
 
Job Aid Interventions 
 
Job aids go beyond information and are provided when the person does have 
experience or some knowledge, but that experience isn’t clearly related to the task the 
learner needs to perform. Job aids organize the information to help people do jobs 
easily. Think of them as organized information.  
 
The difference between information and a job aid is that a job aid is organized 
according to the user’s task and it makes it very easy for the user to follow. For 
example, if there is a page in a computer-based Help file titled How to Copy, and that 
page shows clear steps on performing the copy function, then that page can be 
considered a job-aid. For example: 
 
How to Copy Information. 

• Highlight the information you want to duplicate. 
• Select Edit > Copy 
• Move your cursor to the location where you want to paste the copied 

information 
• Select Edit > Paste 

 
Other common forms of job aids include recipes, weather reports in the newspaper, 
the signage in a grocery store telling you where to find pasta, and many other sources 
of information that are displayed in a highly organized or structured manner.  
 
Performance tools interventions 
 
Technology plays a role in performance interventions as well. Learners may discover 
interventions by using technology to solve problems. Social networks, blogs, 
information search engines, and other tools allow access to data that can lead to the 
discovery of solutions. Consider, for example, Twitter. Learners following a teacher and 
receiving tweets from the teacher and tweets from fellow students are receiving a 
performance tool intervention. 
 
Information, job-aid, and performance tools are usually prompted by a learner-driven 
need or interest. Making access to these interventions is important. For example, 
learners need to understand how to use key terms and information search strategies 
when they seek information or support. As instructional designers we create interfaces 
between learners and information/job-aid interventions. We do our best to help 
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learners find what they need and we pay attention to learner/user search strategies and 
the role that technology plays.  
 
We now design interfaces 
Increasingly, learners access information visually, making our ability to create clear 
prompts and cues critically important. We do this by designing the interface to 
information, often through performance tools. Design of instructional interfaces 
depends upon instructional message design, mentioned earlier in Chapter 1 as the 
cues between a learner and whatever system the learner encounters as part of their 
experiences or job.  
 
The “invisible” interface 
An ideal instructional interface is invisible to the learner. The learner is able to get to 
information, job-aids or tools without awareness that they have passed through an 
interface. Interfaces can be task oriented (such as a menu in a training program), or 
shape oriented. An example of a shape-induced interface is a pair of scissors, the user 
of scissors knows what to do when they pick up the scissors. Hands automatically 
open and close the scissor blades because the shape instructs. A “scissors” icon is 
meant to be clicked in order to “cut” information from a word document. 
 
Shape induced 
Invisible, shape-induced interfaces often eliminate the need for training and education. 
Take for example, pepper-spray. A person uses pepper spray to ward off dangerous 
attack by a person or animal.  The shape of the spray can itself communicates its 
function and acts as the interface. A nozzle on the top of a pepper-spray can is pointed 
in the direction of danger. The design of the nozzle is important because a person 
would not want to accidentally point the nozzle towards themselves, spraying pepper 
into their own face. An ideal shape for pepper spray might then be a gun instead of a 
canister! 
 
Task induced 
While the gun-shaped pepper-spray example does explain an invisible interface, like 
scissors, most instructional interfaces are not invisible. Usually words or icons prompt 
the user/learner to interact. The instructional designer does their best to pick optimal 
words and icons, and to present those words and icons in a manner that matches the 
way the user/learner thinks about the task.  Think of the trash can symbol used in most 
software. When a user clicks the trash can, or drags information to a trash can, it is 
deleted, or removed, just as a real trash can contains discarded items. The person who 
created the trash can symbol created a useful symbol or interface element. The 
involvement of the instructional designer in user-centered design activities is a 
relatively new role. You may be asked to create interface elements in your professional 
instructional design career. 
 
Training Interventions 
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Training is required for more complex information and tasks. While a job aid is helpful 
for some information, training is required when that information is lengthy or 
challenging and practice is necessary. Training goes beyond a job-aid and is provided 
when the knowledge or skill needed is not familiar but is fairly procedural and requires 
guided practice. Training works well for step-by-step instruction of new information 
and for situations where what the learner gains in training closely matches what they 
encounter later in the real context.  
 
Let’s go back to the “Copy” example for a more typical office worker situation. A 
person would unlikely attend training to learn the copy function, but someone who had 
never used a word processing program would very likely attend training in order to 
learn a variety of tasks, many of which employ the copy function. Creating documents, 
editing them, saving them, and retrieving them are topics suitable for training. What the 
trainee learns in the training environment transfers to what the trainee needs to do in 
the actual working environment.  
 
Educational Interventions 
 
Education is the most complex intervention of all and is required when a person needs 
enough knowledge or skill to anticipate and solve novel problems in the future. Unlike 
the training situation above, the educational environment is likely to be very different 
than the environment the learner will eventually encounter. In the future, the learner will 
be solving problems, but the problems might not appear similar. Learning 
environments that allow learners to access and experience information in a memorable 
way are educational. These environments are educationally effective when the learner 
is able to translate what they have learned to new situations, situations that cannot be 
entirely anticipated. Problem-solving activities that require a learner to think creatively 
are considered educational interventions. As discussed in the first chapter, educating 
is not an easy task.  
 
If we go back to our word-processing example, an educational intervention related to 
word-processing might be a gradual introduction of the many functions and programs 
that work with word-processing software. Along with that gradual introduction of new 
functions, the learner would be exposed to increasingly complex word processing 
tasks and would have practice using the software to create reports, web-pages, and 
other artifacts. This type of intensive, carefully sequenced, and hands-on type of 
learning environment is considered an educational intervention.  
 
 

Selecting an intervention 
 
The selection or discovery of an intervention depends on both the immediacy of 
implementation, and the anticipated degree of similarity between the learning 
environment and the performance environment. 
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Most learning environments require all five types of interventions, but in different 
degrees. Two factors, 1) just-in-time need, and 2) near versus far transfer goals, help 
us determine the types of intervention as well as the degree of intervention needed. 
First, we consider just-in-time needs. Will there be an immediate need for the 
information, or a delayed need?  
 
Just-in-time considerations 
When a learner must perform a job or task immediately, and they lack the necessary 
skills or information, then just-in-time interventions are required. These interventions 
must appear at the ideal moment, perhaps at the same time the learner encounters the 
task. As stated earlier, the design of the intervention is critically important. Either the 
shape of the intervention, or the cues that prompt interaction, must be user/learner 
friendly. Information and job-aids are excellent interventions for immediate 
performance goals.  
 
Today’s learners are increasingly called upon to solve problems and think creatively. 
The design of learning-environment related cues and prompts, (often technology-
induced) is overlooked in most instructional design textbooks. The concept of 
constructivist learning, where a learner self-directs their own understanding, introduces 
opportunities for instructional designers to work more actively in the design of 
information and job-aids, or just-in-time interventions.  
 
Near versus far transfer training goals 
 
In addition to just-in-time considerations, we consider the likelihood that we will be 
able to predict what the learner will need in the future. This is an assessment of the 
potential for a learning environment to mirror needs from the future. What types of 
creative thinking and problem-solving are required in the learner’s future? What do we 
teach today to help the learner later? Near transfer and far transfer are terms relating to 
our predictive ability.  
 
In near transfer situations, the training context very closely mirrors the learner’s future 
work or performance context. Training and performance interventions can be 
anticipated and designed to match the types of challenges the trainee is likely to 
encounter. Most near transfer situations can be addressed with all five types of 
intervention. 
 
Far transfer situations, however, are more difficult to anticipate and typically require the 
learner to think in new, creative ways in order to solve problems. Designing far-transfer 
environments is challenging and requires educational intervention. While information, 
job-aids, technology and instruction are important; these interventions often lack the 
depth and rigor required for long-term memory, creative thinking, and problem-solving. 
Educational interventions focus on developing long-term memory while providing rich 
learning experiences where learners can practice problem-solving and creative 
thinking. 
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A far-transfer, outer space, example. Tom Wolf’s book “The Right Stuff” is a 
fictionalized account of Project Mercury, when seven astronauts problem-solved in 
space, thereby earning their status as men made of “the right stuff.” The problem-
solving activity that took place on the Project Mercury mission might be considered a 
supreme example of far-transfer since it was in outerspace. The ability to make space 
capsule repairs in outer space depended upon the use of material at hand during 
space travel, materials never-before used in such a way.  
 
Aside from widespread belief in education, and stories similar to The Right Stuff, 
surprisingly little research-based evidence exists to support the existence of far 
transfer. Barnett and Ceci, 2002, attribute this failure to ill-defined research, and 
propose a framework for future study that appears promising. In general, however, 
most people, scholars or likewise, subscribe to a belief that education and successful 
future performance are related. Much effort and money is spent to create learning 
environments that will match eventual performance requirements. Such environments 
include extensive practice with increasingly complex problems. 
  

Meaningful learning and instructional strategies 
 
All five types of intervention are used in learning environments. Regardless of the type 
of intervention employed, the overall goal is to provide meaningful learning 
experiences. 
 
Meaningful is a term used to characterize learning that is germane, relevant, and 
critically important for present and future performance. Meaningful learning prepares 
the learner for problems in the future that might appear to be unrelated to anything a 
learner has done or understands in the present.  
 
A teacher of trainer in the past might have focused on training and educational 
interventions to support meaningful learning. Today, however, the teacher/trainer must 
act more like an instructional designer to make sure the learning environment allows 
access to all types of performance interventions.  
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Scaffolding Interactions 
 
Let's return to our ABCD model to apply what we've learned about interventions. The 
"C" variable resides in the middle of all ABCD variables and represents the intervention 
between Point A and Point B (see Figure 2).  
 
 
 
 
 
 
 

› 
 
 
 
 
 
 
Figure 2: Variable C as the intervention between Point A and Point B 
 
 
 
Interventions (job-aids, information, performance tools, education and instruction) are 
influenced by a) interaction format, and b) scaffolding needs.  
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Two sections of the “Rocket Science” model represent interaction and scaffolding (see 
Figure 2b below).  
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Figure 2b: Scaffolding and Interaction in the Rocket Science model 
 
We'll start with interaction. 
 
 
Interaction 
Interaction is defined in this book as a reciprocal action or influence between two or 
more learning environment elements. The C variable introduces the need to create rich 
learning opportunities. Of importance is an emphasis that is beyond learner to content 
interaction, which has characterized most traditional learning environments to this time 
in history. Interactions with three additional sources of information and experience are 
important, and include the presence of a facilitator or group of facilitators, other learners, 
an environment and tools for use within that environment.  
 
Interaction is the stimulus for learning and takes place between the learner and: 
• another learner(s); collaborative and cooperative learning environments allow 

learners to work together and learn from and with each other. In the Project Runway 
example, the other designers represent the collaborative learning environment 
(although one that is mostly competitive). Designers learn from observing each other 
observing the success of others as well as their failures.  
 
Working on team projects can be a good way to introduce creative activities, because 
the brainstorming that accompanies creative thinking is easier to do when several 
people are involved. The collective experiences of a team provide a rich reservoir of 
ideas important when brainstorming. 
 

• content; the learner accesses information or content through at least one of the 
senses, usually hearing (a lecture, an audio recording) or seeing (reading). In the 
Project Runway example, content is infrequently, if ever, used as a source of 
interaction! Perhaps this is why Project Runway provides a useful metaphor for 
learning environments. Many learning environments are not teacher-led or content-led, 
instead the environment and interaction within the environment facilitate content 
interactions and ultimately learning. Content may reside in other learners or indirectly 
through technological interfaces in the environment. Job-aids, reading materials, and 
the like are types of content interventions.  
 

• the environment or an interface within that environment; the learner uses the 
setting to increase their learning (think of the Project Runway example, the 
environment is a workspace full of tools and resources.) Performance technology is a 
big part of the environment. For example, an internet-equipped classroom with books 
and other resources is considered a performance technology enhanced environment. 
Computers, tablets, and other tools that allow learners to connect to information are 
considered performance tools, and as such provide an interface to information and 
other forms of interactions. A learning interface is defined as any medium that 
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communicates between a learner and a learning system or environment.  
 
The environment is critically important for introducing germane load. Germane load 
can be optimized by creating learning environments that mimic or mirror the setting or 
context the learner will ultimately be performing or working in. The workroom in the 
Project Runway example is similar to a real fashion designer’s workroom. Sewing 
machines, tables for cutting fabric, models for draping fabric, mirrors and the like are 
present in the learning environment, just as they are present in real life. 
 

•  a facilitator; a teacher or guide on the side stimulates learner interaction with any of 
the sources above. Teachers take on more of a facilitator role in learning 
environments, guiding students to explore and construct as they learn and experience. 
In the Project Runway example, Tim Gunn represents the facilitator. He is able to 
observe learners as they work and provide assistance when it is needed. 
  
The facilitator is an important element in the learning process because he or she can 
monitor cognitive load issues when and where they present themselves. For example, 
a facilitator might observe teams that get distracted by too many brainstorming 
activities or ideas. Cognitive load may be high, and the facilitator intervenes by setting 
project limits. The facilitator can also observe opportunities to increase germane load. 
Perhaps the facilitator observes something that increases the germane load in one 
team that would be helpful to share with other teams. Tim Gunn frequently interrupts 
workroom activities when he finds something important to share. Facilitators are 
especially important for providing real time feedback. The real time feedback helps 
learners because they learn at the moment of need and in a contextually relevant 
setting.  
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Figure 3. The interaction symbol  

 
Scaffolding 
Scaffolding is defined in this book as the presentation sequence of interventions for 
learning and interaction as the audience moves between Point A and Point B.  
How the designer sequences presentation activities, or accounts for the need to 
sequence, is very important, and introduces the stair steps in the scaffolding image. 
Designers use a number of strategies including: 
 
• easy to difficult; the designer presents information that is easy to understand, and 

gradually moves the learner through more difficult information, requiring them to 
mentally increase their understanding of the content.  
 

• concrete to abstract; the designer presents something concrete, such as an image 
or diagram, and gradually moves the learner towards abstract content, requiring the 
learner to generate their own images. 
 

• familiar to unfamiliar; the designer presents familiar information and gradually 
moves the learner towards unfamiliar content, requiring the learner to expand their 
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understanding 
 

• data, to information, to knowledge; the designer presents the learner with data and 
challenges the learner to organize the data (create information) eventually assign 
meaning to the information, creating knowledge. 

 
 
 
 

Figure 3b: The rocket science model representation of scaffolding and sequencing 
 
Presentation (or Facts) > Practice > Apply 
Figure 3b shows the scaffolding phase of the Rocket Science model of instructional 
design. Within that figure, and within the variable C icon, you see a stair-step shape, 
used to represent scaffolding. Each step (or column) of the scaffold represents learning 
experiences that are necessary before moving to the next step (or column). The scaffold 
in Figure 3b begins with facts. A learner usually begins a learning process with factual 
content. Verbs listed in that column address factual learning strategies or actions. A 
learner acknowledges, defines, hears, notices, sees, selects, and so on. After 
experiences related to facts, the learner moves to a new step, the practice step. During 
practice a learner mentally rehearses what they have learned. They often repeat 
information in new ways. For example, they might find examples of the information, or 
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role play the information, or summarize the information. The final step in Figure 3b is 
labels apply, the stage where the learner uses or applies information as they encounter 
a need for it. Verbs related to apply include assesses, analyzes, appreciates, argues, 
and so on. 
 
Bloom’s taxonomy 
Bloom’s taxonomy (Figure 3c) shows a logical sequencing of content starting with  
remember and ending with create.  
 

 
Figure 3c. 
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A variety of strategies 
 

There are many scaffolding or stair step configurations that can be followed. We have 
introduced a number of sequences: easy to difficult, familiar to unfamiliar, concrete to 
abstract, facts to practice to apply and so forth. In this chapter we introduce six overall 
strategies to promote achievement of learning outcomes.  

1. The presentation strategy for reading/finding outcomes 
2. The practice strategy for generate/construct outcomes (or Krathwohl’s remember 

and understand outcomes) 
3. The apply strategy for generate/construct outcomes (or Krathwohl’s analyze, 

evaluate and create outcomes)  
4. The presentation > practice > apply strategy sequence addressing both 

reading/finding and generating/constructing (including all levels of Krathwohl’s 
taxonomy) 

5. A data > information > knowledge strategy scaffold for reading/finding outcomes 
and generate/construct outcomes (including all levels of Krathwohl’s taxonomy).  

6. A challenge > generate/construct strategy to scaffold learning by requiring creative 
and problem-solving outcomes (including analyze, evaluate, and create levels of 
Krathwohl’s taxonomy). 

 
The following sections provide examples of each of the strategies listed above. 
 

1. Presentation strategies for reading/finding outcomes 
The most basic strategy, presentation, is used to achieve reading/finding outcomes. The 
learner reads, accesses, or finds information or content related to the learning objective. 
Information or content is presented to the learner, perhaps directly by a facilitator 
(facilitator to learner), or indirectly through a performance tool (a search engine and the 
internet) or technology (environment/interface to learner), and other learners (learner to 
learner),  
 
Presentation strategies are opportunities to help learners focus on critical information. 
Short-term memory is involved when a learner initially pays attention to information. 
Learners focus on only some the data available. For example, as you are reading this 
chapter, you filter out many distractions, such as noises, thoughts that don’t relate to the 
reading, and anything around you that might catch your attention. You are exposed to a 
vast amount of data, but your short-term memory restricts how much data you pay 
attention to because it lasts only seconds. The human brain filters out a lot of 
information, and does so unconsciously. Overall, learners are fairly passive during 
presentation strategies. 
 
The presentation strategy involves much more effort on the part of the designer, 
who must present information clearly. This introduces one of the biggest challenges 
(and opportunities) for instructional designers; how do we help learners focus on 
germane or relevant information? We have only seconds to do it, so we find methods to 
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present information in a way that increases germane load and decreases extraneous 
load. 
 
Decreasing extraneous load is often the most important thing a designer can do when 
presenting new information. We find visual ways to separate important from less 
important information using white space, borders, typography, shapes, and the like. We 
also find organizational ways to separate and chunk information, such as mentioning 
most important information first, dividing information into topics, and sub-topics. 
 
Figure 4 below shows a representation of the presentation strategy. While the “content” 
interaction is highlighted in this image, any, or all, interaction symbols could be 
highlighted depending on the type of interaction that is used when presenting 
information. 
 

 
 
Figure 4: The Presentation Strategy as a single stair step. In this figure, learner to content 
interaction is implied 
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Book case study example 
In the book case study example used in previous chapters, the interface (See Figure 5) 
is an example of a presentation strategy. The interface helped international students 
access hiking trail information. The home page of the website was designed to reduce 
cognitive load. Even though a dozen or more menu options were available, three 
groupings of content reduced the visual load. The menu also reduces cognitive load by 
linking to other web pages when additional content is needed. If all content were visible 
on the homepage, the user would experience cognitive overload.   
 
 

 
Figure 5: The interface as a presentation strategy 
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2. The practice strategy and generate/construct outcomes 
 
Learning that begins in short-term memory “lives” in working memory, again for seconds 
only! The information that is filtered makes it to short term memory but survives only as 
long as the learner thinks about it. Our job as instructional designers is to make that 
thinking happen. We create opportunities for the learner to practice, by requiring them to 
think, organize, and mentally work with information. Notice the words in Figure 6 below. 
These words suggest the strategies.  For example, you might want the learner to find an 
example of information that you are covering. You might want the learner to compile 
information, illustrate information, re-arrange information. Working memory lives up to 
its name, it requires effort.  
 
In sum, designer strategies to ignite working memory include practice with or rehearsal 
of important information. At a superficial level of learning rehearsal involves repetition of 
information. We ask learners to memorize, take notes, or describe the salient features of 
what they have learned. To help them learn a little more deeply we ask them to slightly 
transform the information. They might rephrase the information, create an outline, 
summarize, think of similar examples, etc. We might ask learners to create a table 
showing how information is organized, or could be organized.  In general the strategies 
we create to survive working memory ask the learner to do something with the 
information. The word  "practice" applies to the nature of those activities. 
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Figure 6: The practice column 
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3. The apply strategy and generate/construct strategies 
 
Learning is lasting when information from working memory interacts with what the 
learner knows. Optimizing germane load is very important during this phase of learning. 
Instructional designers consider the learner’s prior knowledge and attempt to build a 
bridge between working memory and what the learner already knows (prior knowledge 
or long-term memory). How meaningful (germane) are the strategies we use in the 
learning environment? Do we use relevant examples? Do we reduce extraneous load? 
 
A variety of strategies are used to increase germane load, including the use of 
metaphors and analogies that compare something new to something already known. 
For example, using the word “bridge” (build a bridge between working memory and what 
the learner already knows) to explain how the learner travels from Point A to Point B 
makes use of analogy. You may picture in your mind a bridge that connects and allows 
travel between two locations. This helps you imagine how information can be used to 
connect ideas. Bridge as a concept is germane to most people, since the presence of 
bridges is nearly universal. 
 
Helping learners recognize parts to whole relationships supports development of long-
term memory as well. Parts to whole thinking takes place when the learner “sees the big 
picture”, and understands how new or unique information fits within the big picture. As 
with practice strategies, the learner’s ability to generate or construct their own 
connections, metaphors, analogies, images, and other “big pictures” stimulates deeper 
or long-term learning. Again, this is a place where considerations of germane load are 
very important. 
 
 Generate/construct strategies refer to methods to help the learner mentally construct a 
“big picture” or representation that makes sense and is personally meaningful. This is 
the stage where the learner “connects the dots”, is able to take separate points and 
connect them in a way that creates meaning (see Figure 7). 
 

 
 
 
 

 
 

Figure 7: Connecting the dots 
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4. A presentation > practice > apply strategy scaffold 

 
A presentation strategy, followed by a practice strategy or followed by an apply strategy 
is useful when generating/constructing outcomes are required.  The learner repeats 
(rehearses) presented information, but also applies the information and creates a new 
form or use of the information. For example in the book case study example, following 
access of a hiking trail website (a reading/finding outcome) international students were 
required to apply information from the website into a personalized hiking plan. The 
hiking plan repeated some of the web site information, but its form was different. A plan, 
pack, pursue and post worksheet was created by one group of students. This worksheet 
repeated website information, but did so in a way that created a personal planning 
tool.The worksheet is the outcome, the requirement to create the worksheet is the 
practice and apply strategy.  Let’s look at some other examples of presentation > 
practice > apply: 
 
Creating a digital story 
Students receive a presentation of factual information about a person’s life and are 
asked to integrate the factual information into a digital story. The requirement to 
construct a digital story is the apply strategy. The outcome is the digital story. 
 
Creating a paper folding game 
Students learn painter names and famous paintings and create a paper folding game to 
teach 20th century art masterpieces  (see Figure 8). The requirement to teach 20th 
century masterpieces is the apply strategy. The paper folding game is the outcome. 
 

 
 

Figure 8  Paper folding to teach 20th century art 
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Creating a process map or information graphic 
Students learn about motion picture production and are asked to integrate what they 
know into an information graphic showing motion picture production process (see 
Figure 9.) The information graphic is the outcome, the requirement to create an 
information graphic is the apply strategy. 

 

  
 Figure 9 Information graphic of movie making processes 

 
 

Creating charts, table, mind maps, and posters  
 

• Students create a logical organization of data by constructing a chart or table. The 
data chart or table is the outcome, the requirement to create the chart or table is 
the practice/apply strategy. 
 

• Students mind map a book chapter. The mind map is the outcome, the requirement 
to create a mind map is the practice strategy. 
 

• Students might be asked to create a poster representing a movie’s plot and 
conflict. The poster is the outcome, the requirement to create a poster is the apply 
strategy. 

 



Linda Lohr and Anna Ursyn, Prentice-Hall 24 

The International Student Case Study as a presentation/practice/apply strategy. 
 
If you return to Chapter 4, you will see that the International Student Case Study 
employed a Presentation > Practice > Apply strategy as well.  
 
Presentation 
Students visited a web site to access information about a hiking trail.  
 
Practice 
Students were asked to use the website information to make a plan for visiting the 
hiking trail. They were asked to sketch a map, list out any supplies they might need, and 
plan a date and time for a hike at the trail.  
 
Apply 
Students were asked to visit the trail and to hike one of its paths. Students were asked 
to take photographs of the experience. Following this activity students were asked to 
blog about the experience, sharing and describing their photographs and any other 
memories that were meaningful 
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5. A data > information > knowledge strategy scaffold 
 

There are many ways to integrate presentation, practice, construct strategies into the 
learning environment. Strategies that are useful are ones that strengthen the 
relationship between the memory systems. Easy to difficult, concrete to abstract, and 
familiar to unfamiliar sequencing strategies help the learner make connections between 
what they are learning, and what they already know.  It is time to introduce a 
sequencing strategy emphasized in this book: the data > information > knowledge 
sequence. The acronym d,i,k is used for each step in the scaffolding icon to represent a 
sequence that follows a data, information, knowledge order. The sequence consists of 
the three steps: 

1. read or find  data 
2. organize data (create information) 
3. create meaning (knowledge).  

 
The interaction format for this sequence varies. Sometimes the learner gathers data by 
interviewing another student, or takes notes of a facilitator’s discussion, or finds the data 
using an Internet search engine. In these examples student to student, student to 
facilitator, and student to environment/interface interactions characterize presentation 
strategies (see Figure 10). 
 
Fortunately learning a data, information, knowledge sequence helps you with other 
sequencing strategies mentioned earlier as well. For example, consider the three 
sequences: easy to difficult, concrete to abstract, and familiar to unfamiliar from a data > 
information > knowledge sequence. 
 
Data, information, and knowledge similarities to the easy to difficult sequence  
Data has a factual nature, information and knowledge are more conceptual (making the 
data, information, knowledge sequence also an easy to difficult sequence since facts 
are generally easier to learn than concepts.) 
 
Data, information, and knowledge similarities to the concrete to abstract sequence Data 
is mostly concrete (words, numbers), whereas knowledge and personal meaning is 
mostly abstract (making a concrete to abstract sequence).  
 
Data, information, and knowledge similarities  to the familiar to unfamiliar sequence 
Likewise the nature of data and information is familiar, whereas  knowledge is  less 
familiar (making a familiar to unfamiliar sequence). 
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Figure 10 
 
You might wonder why the comparison is made between data, information, and 
knowledge sequences and the easy to difficult, concrete to abstract, and familiar to 
unfamiliar sequences. We make the comparison to emphasize that learning the data, 
information, and knowledge sequence will help you gain skills that you can use for most 
outcomes, not just visual outcomes. This emphasis is important because instructional 
designers create environments for more than visual outcomes, we create for many 
outcomes that do not have a visual component. We focus on visual outcomes in this 
book because they are important at this time in history when our learners write and 
communicate with media. Media has a strong visual element.  
 
We use the data, information, knowledge sequence because it is a way for us to 
introduce instructional design in a concrete to abstract manner. Visual outcomes have a 
concrete nature, we can see what the student is thinking. Other learning outcomes are 
harder to observe because they are mental, and often invisible.  
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The Universe as Flowers Instructional Strategy  
 
 
Data  
 
Students are asked to locate the following information in the library or on the Internet: 
 

Locate information about each planet in the universe. Find information about 
each planet, starting from Mercury and ending with ending with Neptune. Record 
the sequence of the planets, the radius of each planet, the distance of the 
planets from the sun, and the temperature of each planet.  

 
Information 
 
Students then turn data into information by organizing their data. For example, students 
might organize information into the chart below.  Students could also create concept 
maps, posters, and the like.  

 
 
Knowledge 
Students are then required to create a representation of information in a way that they 
will remember. As the instructional designer you might ask them to create a specific 
representation, for example you might instruct them to represent the table of information 
created as flowers (see the figure below).  
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Or, you might ask the students to come up with their own visualization of the order of 
planets. Students might come up with a picture of something that helps them remember 
the planets and their order. 
 
Types of interaction in the assignment 
The first interaction takes place between the facilitator and the student when the 
facilitator introduces the activity. The second interaction takes place between the 
student and the environment/interface (the student interacts with an environment (a 
library) or the Internet (a web page). Additional interactions take place between the 
student and the content, the student and a tool for creating the image, and other 
students (when the student shares their work with other students. Requiring the student 
to verbalize their work involves at minimum learner to content interaction.  
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The Spoon River Anthology Instructional Strategy 
 
The following activity shows how poetry can be taught for reading/finding outcomes, and 
generating/constructing outcomes using a data, information, knowledge strategy 
sequence. The strategies employed include a presentation strategy, a practice strategy, 
and a generate/construct strategy.  
 
A facilitator asks students to visualize the meaning of a poem by Edgar Lee Masters. 
Edgar Lee Masters created a large collection of poems titled "Spoon River Anthology" 
(1915). The collection of poems is available at 
http://spoonriveranthology.net/spoon/river/. Figure 11 is an example of a Web page that 
hosts the anthology. 
 
 
 

 
 

Figure 11: Web Page for Spoon River Anthology 
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Data 
The website containing the Spoon River Anthology poems (see Figure 11) provides the 
data. This collection of poems reflects Masters’ anger towards social exploitation, 
political injustice, and economic hardship at the start of the century. Students are able to 
select from a wide variety of poems about different people. Clicking any of the names 
listed in Figure 11 allows the learners to access a poem about that person. This 
example shows data related to the poem George Gray.  
 

 George Gray 
 
I have studied many times 
The marble which was chiseled for me – 
A boat with a furled sail at rest in a harbor. 
In truth it pictures not my destination 
But my life. 
For love was offered me and I shrank from its disillusionment; 
Sorrow knocked at my door, but I was afraid; 
Ambition called to me, but I dreaded the chances. 
Yet all the while I hungered for meaning in my life. 
And now I know that we must lift the sail 
And catch the winds of destiny 
Wherever they drive the boat. 
To put meaning in one’s life may end in madness, 
But life without meaning is the torture 
Of restlessness and vague desire – 
It is a boat longing for the sea and yet afraid. 
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Information  
Students select a minimum of three phrases within the poem that bring to mind an 
image. Students create a table  (or any other visualization structure that works) that 
pairs selected phrases with images (see Figure 12). 
 
 
 
Phrase Image 

A boat with a furled sail at rest Boat docked in water at edge of 
image, place in bottom left corner 
so that space ahead of the boat 
represents a large/full future, make 
the boat point towards the future 

Love was offered me and I shrank 
from its disillusionment 

Something bright ahead that 
emphasizes the difference between 
“future” and present  boat 
appearing to retreat 

And catch the winds of destiny Show destiny as bright cloud, 
impose a god-like face in the cloud 
to represent destiny, something 
larger than oneself  

 
Figure 12: Phrase and image pairing 
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Knowledge  
Students create an image that represents the spirit and meaning of the poem selected 
(see Figure 13) and explain their image in a detailed paragraph or essay (see Figure 
14). 
 
 

 
 
Figure 13, George Gray (by Mike Davis, used with permission)  
 
 I show a dark boat at the edge of the image that “points” towards a bright cloud. The 
darkness of the boat and shore represent fear, the brightness of the cloud on the horizon 
represents a future that is bright, but intimidating (the face in the cloud is god-like, looking 
“down”, in command. The main theme in the image is to show the future as something to 
go towards, even if it seems frightening.  
Figure 14 Verbalization of image 
 
 
Types of interaction in the assignment 
The first interaction takes place between the facilitator and the student when the 
facilitator introduces the activity. The second interaction takes place between the 
students (student to student), as they use an internet search engine (third interaction, 
student to interface) to identify a poem student. The fourth interaction takes place as 
students read the poem (student to content). Additional interactions take place 
throughout the strategy. 
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6. Challenge > generate/construct strategy scaffold 
 
This final section of the chapter introduces another good strategy that employs a 
different visualization activity. The presentation of content step is skipped, and the 
learner is presented with a challenge instead of data  (see Figure 15). The design of 
the strategy skips the reading/finding step.  
 

 
 
 
Figure 15: A constructing strategy that starts with a challenge 
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Project Runway as an Example of Challenge > Construct Strategy Sequence 
 
Let’s return to the Project Runway metaphor of ABCD. When you think of Project 
Runway metaphor, you are likely to be blocked, or unable to apply a data, information, 
knowledge metaphor. Problem-solving and creative thinking often begin without data, 
they begin with a challenge or need to solve a problem. In these situations the learner 
may be required to generate/construct knowledge on their own, and may or may 
not need to locate and access relevant data. 
 
 In Project Runway the learning environment consists of a challenge, usually introduced 
by the facilitator (notice how the letter F (for facilitator) is emphasized in the interaction 
icon within Figure 7. Tim Gunn acts as the facilitator by providing the challenge. The 
learning environment then takes over as all elements in the environment serve as the 
catalyst for interaction and learning.  The sewing machines, cutting tables, fellow 
designers, NYC itself, and Tim Gunn all create a rich learning environment.  

 



Linda Lohr and Anna Ursyn, Prentice-Hall 35 

The Crowd Visualization Activity as an Example of a Challenge > Construct 
Strategy Sequence 
 
 The crowd activity requires learners to sketch a human form using a wooden 
mannequin as their model. They are asked to use the sketch in a composition that 
represents the meaning of the word “crowd”. This strategy does not begin with data, 
instead, it begins with the challenge: “Create an image that visually describes the  word 
“crowd””. Students are encouraged to consider foreground elements in the composition 
as well as background elements. Foreground elements communicate “crowd” and 
background elements facilitate communicating the students’ connotation of crowd (see 
Figure 16) 
 

 
 
Figure 16: Crowd visualization assignment 
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The Acceleration Visualization Activity as an Instructional Strategy 
 
Acceleration is another generating/constructing outcome that begins with a challenge. 
Students are asked to create a visual analogy for acceleration (see Figure 17) and are 
also asked to write (verbalize) (see Figure 18) why the image represents their analogy. 
 

 

 
 
 
Figure 17: Student representation of acceleration 
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Figure 18,  Acceleration verbalized 
 
, 
Acceleration is defined as the rate of change of velocity as a function of time. Velocity is 
defined as the rate and direction of the change in the position of an object. This image 
shows acceleration as a surfer whose position moves forward (as you can see in the 
surfer’s forward position) and the movement through the wave. Acceleration is implied as 
the surfer’s path speeds through the wave before it surrounds and covers the surfer.  

 
 
The making the strange familiar and making the familiar strange synectic strategies 
may be useful tools for helping students generate visual solutions when a challenge-
generate instructional strategy is used. These strategies ask students to use their 
imaginations (see Figures 19 and 20).  
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Chapter Summary 
 

This chapter introduced Variable C, condition. Variable C stands for the conditions of 
the learning environment, the context, the catalysts, and the interventions for learning. 
Five "forms" of intervention that make up a learning environment include:     
• Information 
• Job-aids 
• Performance tools 
• Training/instruction 
• Education 
 
Interaction and scaffolding of interventions are important Variable C tasks. Four types of 
interaction are described: 
• Learner to learner 
• Learner to content 
• Learner to environment/interface 
• Learner to facilitator 
 
Six strategies to scaffold learning are introduced and include: 

1. a presentation strategy 
2. a practice strategy 
3. an apply strategy 
4. a presentation > practice > apply strategy sequence 
5. a data > information > knowledge strategy sequence, and  
6. a challenge > generate/construct strategy sequence 

 
 
 

Chapter Exercises 
You will complete this unit in two weeks instead of one. The unit requires extra work on 
your part. You will be working with one or two other individuals on the Discussion 
activity. 
 
Discussion 
 
For this unit, your discussion involves working with up to three individuals in the class. 
You will visualize one of the two assignments below, either Option 1 or Option 2. 
Create a quick visualization, either sketch it and upload your sketch, or, describe in 
detail how you plan to visualize either option. Post your idea by midnight the first 
Wednesday of this unit. By Sunday, midnight, of the first week identify a partner (or 
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partners} based on mutual interest in ideas. You will then work with your team to 
complete Option 1 or Option 2 by midnight the following Sunday. 
 
Option 1 
Use the information (see Figure Option 1a) and the table (see Figure Option 1b)  below 
and create a new representation of the information.  How might you ask students to 
visualize the information? Create an example of what the student might visualize 
 

Physical geology is the study of Earth structures and materials, as well as 
processes and forces that change these structures. The Earth has its 
compositional layers: the crust, the lithosphere, the asthenosphere, the 
mesosphere, liquid outer core, and solid inner core. The Earth has a diameter of 
about 12,670 km (7,920 mi) at the equator; it is a bit smaller across the poles. 
Three layers: the crust, mantle, and core contain the dense materials (heavy 
metals: nickel and iron) close to the center and the lighter materials (rocks: 
basalts and granites) in the crust. 
 

 
Figure Option 1a (above) 

 
 
Figure Option 1b (above) 
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Option 2 
Pick a poem from the Edgar Lee Master’s spoon River Anthology and visualize it 
http://spoonriveranthology.net/spoon/river/. 
 
 
Analysis Activity 
 
Go to this website and pick an instructional strategy that you like: 
http://www.beesburg.com/edtools/glossary.html from their list of over a 1,000 
strategies. Categorize the strategy using the six types of strategies shared in this 
chapter. Is the strategy a presentation only strategy? Or, is it a presentation – apply 
strategy? Or, is it one of the others. Describe your strategy and its classification. 
 
Design Activity 
 
Take your big instructional project and create an instructional strategy that will help 
others learn your topic. Describe the strategy thoroughly. Share all parts of the 
strategy. For example, if you employ the presentation > practice > apply  strategy 
describe what happens during presentation, what happens during practice, and what 
happens during apply. You do not need to show an example of student work (unless 
you want to). Just make sure you thoroughly describe the strategy. 
 
 


