Chapter 5: 

Step 3, Making it Happen

Keep These Things in Mind While Reading:

· What are instructional strategies?

· What role does cognitive load theory play in Step 3: Making it Happen?

· What is the difference between macro and micro strategies?

· Why are information structures relevant to instructional design?

· Which information structures are most used in instructional design?

· How can instructional strategies backfire?

Chapter Introduction
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The puppeteer now focuses on the "3" marionette, the Step 3: Making It Happen stage of the 4-Steps. In the cartoon image you see light bulbs in the minds of the audience to signify a connection between what is happening on the stage and what the audience is experiencing mentally. Stage lighting, sound production, and the chunking of a play into acts or scenes are all metaphors for the information covered in this chapter. Instructional strategies, like a play or puppet show, are carefully staged presentations designed to involve or engage the learner in a meaningful way.

The Making it Happen Step could also be called the instructional strategies step. Instructional strategies are those things you do that “reach out and grab the learner’s mind” (Gary Morrison, conversation). Of all the steps in the Instructional Design process, creating the instructional strategy most involves the art of instructional design. This is the place where you work to make a significant connection with the audience. You attend to motivation, aesthetics, individual perceptions, and a number of other ill defined and often difficult to measure learner characteristics. 

Chapter Outline

This chapter is organized as follows:

1) The Purpose of Instructional Strategies

2) Macro and Micro Instructional Strategies

3) Cognitive Load Theory and Instructional Strategies

4) Sequential and Non-Sequential Macro Strategies

a. Sequential strategies

i. List

ii. Simple to complex

iii. Familiar to unfamiliar

1. Metaphors/Similes/Analogies

2. Stories

3. Challenges

b. Non-sequential

i. Network

ii. Matrix

5) A Select, Organize, and Integrate Approach to Micro Strategies

a. Select

b. Organize

i. Adjunct questions

ii. Signaling strategies

iii. Mind-mapping strategies

iv. Concept strategies

c. Integrate

i. Summarization

ii. Clarification

iii. Questioning 

iv. Predicting

The Purpose of Instructional Strategies

In previous chapters you were introduced to learner analysis methods, and the process of writing precisely stated instructional objectives to meet the learner's needs. One element of an instructional objective included a statement of the learning condition - the "c" part of the objective. This "c", or condition statement, is also thought of as the instructional context, the instructional catalyst, or the instructional strategy. From this point forward we refer to condition, catalyst and context as the instructional strategy. We define the instructional strategy as the methods used to gain and maintain learner attention using presentation and practice activities. 

Macro and Micro Strategies

During the instructional design process we work with two types of instructional strategies: the micro strategy (covered in Step 2: Making it Happen) and the macro strategy. Micro strategies take place at the objectives level of instructional design and make up the "c" of ABCD, which you learned in the previous chapter. Macro strategies represent a collection of organized and sequenced micro strategies.   

A training topic outline (see Figure 1) is one way to visualize the parts to whole, and fractal nature of instructional strategies.  Sections of an outline are likewise outlines. Each layer of an outline has a super-ordinate, sub-ordinate and coordinate relationship. 

Topics (1,2,3) are super-ordinate 

to sub topics (a, b, c,) which are super-ordinate to 

sub-sub topics (i, ii, iii ...)
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Figure 1: Micro and Macro structure of an outline.

Sequential outlines of this nature are commonly used as macro instructional strategies for scientific and academic content. For example, if the topic is math, addition and subtraction are presented prior to multiplication and division since the ability to multiply and divide rest on skills learned for addition and subtraction. If the topic is statistics, the skills for calculating the mean, median and mode are prerequisites for learning the steps to calculating a standard deviation. If the topic is weight loss, the concept of calories is taught before menu planning.  

Cognitive Load Theory and Instructional Strategies

An instructional designer creates macro and micro chunks of content similar to the way an outline is constructed. Micro chunks (objectives) are created and arranged to build towards the understanding of macro chunks (instructional sequence/organization). Individual objectives are sequenced to form an overall instructional strategy. The overall goal of the instructional strategy is to optimize cognitive load. 

Important to this chapter is the proposition that a designer should work to reduce the complexity of information that is likely to overwhelm a learner, and to reduce or eliminate extraneous information altogether. At the same time, the designer needs to increase the load that is germane, or relevant to the learner. Fortunately, there is an assumed relationship between reducing one type of load and increasing the other. By decreasing demands of an extraneous and high intrinsic nature, you free up memory for germane load. You essentially create mental space for the critical content or information.

Most instructional strategies are proposed to reduce or enhance cognitive load. All instructional strategies have an underlying structure to some degree transparent to the learner, but worthy of illuminating here as a method for you to employ. Sequencing strategies, scaffolding strategies, use of metaphor and analogy, use of story, and many other approaches to make learning more effective, efficient, and appealing essentially have the same goal – to reduce cognitive load through use of a universal structure.

Sequential and Non-Sequential Macro-Strategies

There are 5 types of universal information structure (see Figures 2 and 4), referring to the capacity of these information structures to communicate across cultures, almost intuitively. These five types are list, simple to complex, familiar to unfamiliar, network and matrix. Two macro-strategies represent the five types: sequential and non-sequential.

Sequential (list, simple to complex, story) and non-sequential (network and matrix) structures become our tools because they provide a framework for presenting instruction that learners easily grasp, often subconsciously. Essentially these structures tap into the way the learners' mind naturally thinks and in doing so make new content easier to learn.  

	Sequential structures 
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	1. List
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	2. Simple to complex

	
	3. Familiar to unfamiliar
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	· Metaphors/Similes/Analogies

· Story Structures

· Implementation challenges include the possibility that these structures become extraneous load rather than the intended germane load


Figure 2: Sequential Structures

Sequential Structures

Figure 2 shows 3 types of sequence are generally used to improve cognitive load: list, simple to complex, and familiar to unfamiliar.

List 

You might simply choose a linear approach in the form of a list. For example, you decide you need to cover four major points making the overall structure look like a list. This macro strategy simply presents four objectives, one after the other in no particular sequence. 

A more sophisticated list structure follows a presentation/practice sequence. For example, information is presented to the learner. The learner then practices what they have learned.

The presentation of Gagne’s nine events of instruction (see Figure 3) could be considered a list structure because it prescribes a logical sequence. This structure describes a list of steps to follow during the presentation of instruction.
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Figure 3: Gagne's Nine Events of Instruction as an example of a list structure

Simple to Complex 

Presenting simple information before complex information is one sequencing strategy that theoretically provides learners with prerequisite knowledge required for understanding new content. As such, effective sequencing strategies reduce cognitive load.

This type of sequencing is essentially a scaffolding strategy. The goal is to help build a memory structure (schema) relevant to the content. Vygotsky’s 1978) zone of proximal development, the argument to place instruction at the intersection of where a student is and where you’d like them to be, can also be thought of as simple to complex, or familiar to unfamiliar sequencing. 

Familiar to Unfamiliar 

Presenting information in the context of how it is experienced in life, is a familiar to unfamiliar type of sequencing. For example, metaphors and stories fall into this category. 

Metaphors, analogies, similes. Instructional metaphors, analogies, and similes compare new content to familiar to a description of something similar for the sake of making a comparison. For example, an instructional designer is often compared to an engineer (Smith and Ragan). 

Both plan their work based upon principles that have been successful in the past – the engineer on the laws of physics, and the designer on basic principles of instruction and learning. Both try to design solutions that are not only functional but also attractive or appealing to the end-user. Both the engineer and the instructional designer have established problem-solving procedures that they use to guide them in making decisions about their designs. (p. 2)

Most people are familiar with engineering as a profession, but are not as familiar with the profession of instructional design. Many people are helped by the comparison. In this respect, intrinsic load (the complexity of instructional design) is reduced by increasing germane (personally meaningful) load.

Stories. The argument for story strategies rests in prior knowledge and experience. Human schemas are organized into story structures that allow the anticipation and interpretation of new information. Children as young as three recognize that stories have beginnings and endings. “[Stories] set up an expectation at the beginning, this is elaborated or complicated in the middle, and is satisfied in the end” (Egan, 1986, p. 24). Learners use that structure to suspend immediate understanding with the knowledge that there will be a middle (a part that explains things) and an end (new understanding).

Sequential Challenges

Despite their promise, sequencing strategies, pictures that should speak 1,000 words, and other proposed solutions to cognitive load are only as effective as their design. If a sequencing strategy isn’t part of a learner’s experiences, it will place an undesired load on memory. Even with the best of intentions, we may actually increase cognitive load when attempting to decrease it. 

Simple to complex sequencing challenges

One common mistake with simple to complex sequence is the presence of too much simplicity. Information is dummied down to the point many people feel insulted or even cheated. Visual displays of instructional content have so often been associated with this experience that the phrase “I just looked at the pictures” is often used to describe a meaningless reading experience.  

on-Sequential Structures

Familiar to unfamiliar sequencing challenges

As an extreme example, think of a calendar arranged in alphabetical order! Although we are all familiar with the alphabet, our seasonal experience with the months would be a more logical strategy. Imagine the load on memory if you needed to quickly check a date in July and found it located right after January? 

Poor analogies work the same way. For example, I once compared writing a dissertation to searching the Titanic (a buried ship) for its treasures. I wanted to convey that the writers have to explore, and dive deeply into information and ideas, immersing themselves time and again into the process, before they find the treasure, a dissertation topic. Later I learned that my “sunken ship” analogy had an entirely different meaning. In the student’s minds, references to drowning, searching for money, and shipwreck were not reassuring, not to mention that few of them thought of a dissertation topic as a treasure. While I was trying to reduce load, I inadvertently increased it because students were wondering why I would try to discourage them. Even those who laughed at the analogy were distracted.

Designers use visual displays all the time to decrease load. Many believe “Every picture is worth 1000 words, so I’ll add a lot of pictures.” Consider again the visual display that bothered Sylvia at the beginning of the chapter. The visual features of that display created extraneous load due to the overuse of cues such animated and twirling cues.

Likewise, story telling does not always reduce load either. Consider these two reactions to the same story, told in this book. 

This student liked the story. 

“I was surprised that I enjoyed reading this book. The information is easy to follow and easy to understand, even for a foreigner like me. The most important of all is that it’s fun to read.  The way you used a story, illustrations and analogies to explain the concepts is excellent. What you said  “this book teaches you how to do this using a simple model that is easy as ABCD to remember” is true. I like it! Your book reminds me of something about writing:  “ I have just found out what makes a piece of writing good… it is making the sentences talk to each other as two or more speakers do in a drama.” 

This student disliked the same story. 

“I have a family, a house, cars, as well as rental properties to maintain; I try to stay involved in my community, and have a career. Adult learners like me don’t have time to read through such drivel to get meaning out of the course’s text that they are taking. If I want a good read it wouldn’t be this. Dump the “WARM & FUZZY””

The lesson here is that what may be germane load to one person may be extraneous load to another. 

Non-Sequential Structures

Network Structures and Matrix Structures represent non-sequential strategies and are often associated with hypertext. Case studies tend to follow a network structure. Information which falls into a grid (such as a calendar) follow a matrix structure. 

	Non-sequential structures
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	4. Network 
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	5. Matrix


Figure 3: Non-Sequential Structures

A Network Structure

You choose a network structure for case studies or for an instructional situation where you want the learner to make meaning and order out of the information. For example, you might write up an overview of the case study problem, clues, conversations, hints, and other things that you do not want presented to the learner in any structured order. The theory behind this approach is that life itself is not sequential, a most problems do not have a sequential resolution.

A Matrix Structure

A matrix Structure would be one where comparisons based on the intersection of horizontal and vertical planes, often the rows and columns of a table. For example, information might be presented by starting with row one column one, then to row one column two, and so on. For example, care of flower types and temperature zones might use this structure. Row one might be roses, and column one would be planting and care tips for roses in Zone 1. Column 2 would be planting and care tips for roses in Zone 2, and so on across the row. The next row might present information about zinnias. 

The Select, Organize, and Integrate 

Composition of Micro Strategies

Up until this point we have covered the overall nature of  macro-strategies and now return to a quick review of the micro-strategies that make up macro-strategies. Micro strategies reside within the objectives, and objectives, like building blocks, stack up to become macro-strategies. 

In the previous chapter you learned a select, organize, and integrate approach to micro-strategies. It is important to note that people do not just select, or organize, or integrate at any point in time. Instead, people are doing a little selection, organization and integration all the time. Therefore, don’t attempt to be too pure in your approach to writing objectives. If your goal is facilitating selection, you are also likely to influence organization and integration as well. A brief review of select, organize, and integrate micro-strategies follows:

Strategies to Facilitate Selection

The following are strategies that facilitate the learner in recognition, or noticing the information that you think is important. A person may see and recognize many things, but may also miss the message. The saying "You cannot see the forest for the trees" refers to this phenomenon. A good designer will help the message stand out, but will also present the details (the trees). The trick lies in their design strategy.  

Strategies to gain attention include:

· Having learner’s notice something by pointing, circling, writing out

· Showing a picture 

· Using mnemonics (Morrison, Ross, & Kemp, 2000)

· Telling a story

· Using novelty (the opening line of a novel states, “Today I’m really, finally, going to fire the Orkin man." 

Or, contradicting what people know to be true, as in question “Did you know Iceland and Greenland were named for each other to keep people from overpopulating Iceland?” 

Strategies to Facilitate Organization

Organization is a learner activity that takes place in working memory. As such, there is some interaction with long-term memory and your job as a designer is to stimulate a degree of that memory.

As you recall from reading about learning theory early in this book/class, working memory is where information is prepared or shaped for long-term transfer. The shape is in part determined by what is already in memory. As a designer you anticipate that shape, or what may already be in memory. You can do this in several ways, one of which is to stimulate even minimal recall, in hopes of activating memory enough to direct new information into existing structures.

I like to think of information waiting in working memory as somehow activating a light switch to related content residing in long-term memory. When it does so, only those parts of long-term memory with a connection to the new information are lit up. When that light in long-term memory is bright enough, new information is almost magnetically moved into memory and guided by the light into its destination. It is almost as if new information can literally "see" where it wants to move.

There are many strategies for stimulating long-term memory, but four that are particularly easy for a designer to employ are:

· the use of adjunct questions

· signaling cues

· learner identification of examples/non-examples

· concept or mind mapping. These micro-strategies require increasing levels of learner effort, respectively.

· learner practice  

1. Adjunct questions

Mayer (1999) recommends the use of adjunct questions to prompt recall. Adjunct questions reside outside text, images, or narration and serve to prompt learner recall. An adjunct question related to foods and nutrition (continuing our weight-loss focus) might be

“Carrots are high in which vitamin?”
 

“__________ is a low-fiber vegetable.”


“__________ is a high carbohydrate vegetable” 

Different kinds of questions can be asked depending on the level of performance or learning desired. The above are fairly factual questions and do not involve deeper thinking. Conceptual questions requiring the learner to categorize content into similar groupings can be asked. The following questions might be asked.

“What are the characteristics of high fiber foods?”


“What types of aerobic activities burn the most fat?”


“Saturated fats are _______________”

Questions that require the learner to state a principle or underlying rule between two concepts can be asked as well. 

“What is the relationship between high fiber and cholesterol build-up?”


“High fat diets are promoted by nutritionists who believe _________________ leads to reduced weight?”


“Is there a positive or negative correlation between exercise and metabolism”

2. Signaling

Mayer (1999) suggests using signaling words to imply order and meaning. This includes words or phrases like:

· “in the beginning”

· “lastly”

· “the key point”

· “in summary”

Figure 5 is a graphic showing verbal and visual elements that can be used by the designer or the learner to facilitate organization.
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Figure 5. Words and images implying hierarchy.

3. Learner identification of examples and non-examples

The identification of examples and non-examples helps learners activate long-term memory. Questions such as:

· Which of the following foods are high in fat:
apples, nuts, bread, ground beef ...? 

· Which of the following foods are not high in fat: chocolate chip cookies, carrots, 2% milk, sirloin steak ...? 

· Which of the following foods are high in sodium: cereal, bananas, olives, soy sauce ...? 

4. Concept/Mind-mapping 

You might require the learner to draw their representation of the topics covered in class. The learner might draw a mind map or some type of network structure if the content wasn’t strictly hierarchical (see Figure 6). Or, the learner might create a chart or table. In each of these situations, the learner is showing the relative status of information, an organization activity.
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Figure 6. Organizing data to enhance learning.


In a dieting situation, the learner might be asked to map out a number of "threats" to a personal weight loss plan. 

5. Learner Practice

This strategy typically requires a presentation of new information, and an opportunity to practice in increasingly new contexts. 

Strategies to Facilitate Integration

Transfer strategies facilitate the application of learning to novel problems in real-life settings. Use of generative strategies, where a learner is asked to create new mental representations, facilitates transfer. 

Generative strategies are active learning opportunities. The learners create their own understanding of information. Four strategies (reference needed) have been associated with improved memory. These strategies are: 

1. summarization, 

2. clarification, 

3. questioning, and 

4. predicting. 

Summarization requires learners to restate in their own words the overall message of an instructional event. For example, a student might be given several pages of instructional content and asked to provide a concise review of the key ideas presented. 

Clarification requires the learner to revisit difficult instructional information and expand upon the topic. They might provide examples, re-explain, or illuminate specific ideas in the information. 

Questioning requires that the learner pose questions to clarify their understanding while and after they read and listen to an instructional passage. The learner is encouraged to inquire about specifics and to identify information that may not seem cogent.

Predicting encourages the learner to guess at what is to come. By predicting, they must think of cause and effect relationships, thus think about information more deeply. One easy way to involve the learner in prediction activities is to ask them to identify a rule or common meaning among a series of examples. For example, if the learner is exposed to a number of dieting dos and don't, they are asked to identify the underlying rule or principle behind those dos and don'ts. Questions such as "What do all these suggestions have in common?" facilitate an examples/rules strategy. 

A learner might be asked to generate the rule "Increase physical activity in your day to day routines to lose weight" for stating the underlying message behind phrases such as: "Lose weight by walking up the stairs rather than taking the elevator"; "Park your car as far as you can from any street doorway"; "Add an extra 100 steps each day to your walk routine."   


Summary

In the previous chapters, you’ve learned the first two steps in the 4 Step process, Sizing up the Learner, and Stating the Outcome. This chapter covers the third step: Making it Happen. Making it Happen decisions are those that define the instructional strategies you develop. 

Design decisions must consider both the larger instructional unit as a whole (macro strategies), and the individual components (micro strategies). Macro design decisions take into account the underlying structure of information (flowchart, linear, story, and matrix, to name a few). Micro design decisions are those that focus specifically on facilitating learner selection, organization, and integration of information in objective-sized chunks.

The next chapter, Knowing what the learner knows, provides you with tools to help assess the effectiveness of your instructional strategies.

Know These Terms!

Adjunct questions – Adjunct questions reside outside text or narration and serve to prompt learner recall.

Generative strategies – generative strategies are active learning opportunities. The learners create their own understanding of information.

Hierarchy structure – is used when describing information with subordinate, super ordinate and coordinate characteristics.

Matrix structure – is used when comparisons based on horizontal and vertical status in a table could be made.

Macro strategies – Macro design decisions take into account the underlying structure of information (story, hierarchy, network, list, flowchart, and matrix structures). 

Micro strategies – Micro design decisions are those that focus specifically on facilitating learner recognition, recall, and transfer of information in objective-sized chunks.

Mind-mapping strategies – is required the learner to draw their representation of the topics covered in class.

Network structure – is used for a case study or for an instructional situation where you want the learner to make meaning and order out of the information.

Procedural strategies – requires a demonstration of the procedure, learner practice with the procedure, and learner performance of the procedure.

Signaling strategies – are used to imply order and meaning.

Discussion Question

Instructional strategies are techniques that you include to “reach out and grab the learner’s mind”. Many instructional strategies involve creativity. For example, stories can be considered instructional strategies. Case studies, images, movies, songs, etc. are all ways to engage the learner. Some research, however, finds that many strategies impose an extraneous load that is harmful to learning. For example, a story might help one learner understand instructional content yet at the same time distract another learner who might find the information superfluous. How do you choose instructional strategies that you think will engage most of your learners?
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